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THE ROENTGEN-RAY DIAGNOSIS OF INFLAMMATORY 
DISEASE OF THE APPENDIX^ 

By JOSEPH C BELL, M D , Louis\tlle, Kentucky 


ALTHOUGH much has been written 
/"A concerning the roentgen-ray diagnosis 
of disease of the appendix, in this 
paper no attempt is made to review tins 
material, for the reports here are based only 
on independent, personal observation I 
have no doubt that many others have based 
their diagnoses on similar criteria Witlnn 
tlie past month Moore and MerritP have 
described some of the same findings Car- 
man, m his book, “The Roentgen Diagnosis 
of Diseases of the Alimentary Canal,” 
placed special emphasis on an article by 
Spnggs and Marxer m Tlw Lancet of 1919 
This has undoubtedly formed the basis for 
much of the best work tliat has been done in 
roentgen diagnosis of disease of tlie appen- 
dix 

That all of tlie criteria advanced have 
been more or less unsatisfactory and unre- 
liable IS eiident from the multiplicity of 
methods described, none of which has come 
into general use Many surgeons of ex- 
perience are hesitant to operate m cases 
m which a diagnosis of disease of the 
appendix has been made roentgcnographic- 
alh c\ idenlh because previous experience 


'Itcacl licforc the Radiological Society of Xorth Amcric 
I)cc' "4 '"nual Mccline at St Louie Nov 3( 

Wloorc \ R and Mcmtt E. A Rocntvcnolonc Diai 

xc\n ueT iTsT 


has shown that these findmgs are unreliable 
These same surgeons know that the results of 
appendectomy m some cases of so-called 
chronic appendicitis are brilliant, but in a 
much larger group they are unsatisfactory 
Because of this experience they recognize a 
real need for a type of examination tliat is 
dependable and will indicate with reasonable 
certainty the cases in which surgery is a 
consideration I do not believe that this is 
true of any of the methods now m common 
use 

What are the indications for surgical in- 
tervention in disease of the appendix? In 
my opinion this must be answered from two 
viewpoints, the first being actne inflamma- 
tor}' disease, and tlie second, mechanical dis- 
turbance resulting from previous inflamma- 
tion in the appendix or other closely related 
structures In active inflammation three 
grades are generally recognized, acute, sub- 
acute, and chronic The characteristics of 
acute appendicitis are W'ell know n and do not 
require repetition Spontaneous healing 
mav take place or serious complications re- 
sult Subacute appendicitis may be a stage 
of subsiding acute appendix, which may 
later be followed bi complete healing On 
the other hand, there is evidence pointing 
to the fact that the stage of subacute inflam- 
mation mai continue o\er a period of 
months or possibh ^ears The term "chron- 
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Figs 1 2 3, nnd 4 Colons in normil indiMdtni'. nflcr Inrium cncmn ^\ltIlOllt catlnrsis 


1C appendicitis,” a loose one, generalh co\- 
ers an\ long-standing abnormalit} of the 
appendix due to actne low grade infection 
or the result of pre\ioiis infection In the 
abo\c classification it applies oiiK to low 
grade, actne inflanmiation It ina\ he a 
late stage in a subsiding acute appendicitis 
which will go on to complete repair, or it 
ina\ continue as a low grade innaniinator\ 
condition for \ cars 

The indications for surgical intervention 
in the acute cases are generalh rccogniml 
In subacute appendicitis thev are not so 
dear {irobabh because accurate diagnosis 
IS much less certain (irantmg that the 
diagnosis IS niade two courses ire open 
either to remove the appeiulix or leave it 
undisturbed If an a[ipendectomv is done 
the |K)ssiI)iIitv of future attacks is removed 
as well as n probable source ot final mfee- 
tion If It is left imdisturlitd tlie mteetion 
m IV be il eutirdv nr it mav Ik. tollovved bv 
sni) es|iient acute attacks On the other 
bind I iKbtve that a lov erule innamm i- 
tion ttn\ |i( r-i-t lor vear- and it is conceiv- 


able that it ma} later cause disturbances m 
other organs Tlie possibility of some rela- 
tionshi|) Intwccn mnammatorv disease of 
the appendix and pejitic ulcer, gall-bladder 
disease and colitis is one that has been con 
sidcrcd from time to time but has never been 
generalh acccjited Much the s.unc can he 
said of the low grade, active inflammatorv 
cases known generalh as chronic appendi- 
citis However low grade the inflamni i 
tion, if It can defimteh he estahlishcd as 
active, stirgerv is at least to he considered 
\ii abscessed tooth need not Ik caiisiiu,'' 
acute svmjitoms to jiistifv removal 

In the second group nnii-mnammatorv 
cases surgerv i*- chieflv mdic ited w hen there 
is hindrance to the normal pa'-^age of mate 
rial through the intestinal tract is a result 
of the condition jire-eiit \dhe'ions in 
themselves mav jiossihh cause disciiinlort 
siirticient to warrant intervention lint tlio |s 
rare 

fills paper I' coiirerncd oiih with the 
fli igiu)sis of active innainnntfirv di e i-t of 
the ajifKiidix m each of the ihce s( igi s 
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Fig 5 (upper left) Foreign bodies, two birdshot, in appendix 

Fig 6 (upper center) Obstruction of terminal iteum Preliminary film show's dilated loops The 
second film was made after partial evacuation of a barium enema, ivith the patient upright Fluid levels 
in small bowel characteristic of obstruction can be seen surrounded by the colon 

Fig 7-A (upper right) Large calcified lymph nodes above nght side of sacrum in a young individual 
There are also calcium deposits in the spleen which cannot be well shown 

Fig 7-5 (upper right) Appearance after barium enema, showing relationship of lymph nodes to the 
cecum 

Fig S-A (lower left) Undescended cecum demonstrated by barium enema 

Fig 8-B (lower left) Cholecystogram in same case with shadow of air-filled appendix lying slightly 
lateral to the gall bladder 

Fig 9 (lotver right) Tuberculosis of cecum, and film of chest in the same case 


It IS based on careful obsen'ation during 
seven years of the region of tlie cecum fol- 
lowing a barium enema m all colon examina- 
tions, whether done as a part of a general 
gastro-intestmal examination, or alone 
Barium enemas have been used routinely m 
all gastro-intestmal examinations 

It is a well recognized fact that disease 
in the duodenum and gall bladder causes 
marked disturliances in the motihtv of the 
stomach In general, the activitv of the dis- 
ease can roughlv be determined b-\ the de- 
gree of disturlimce present m the stomach 
With this in mind, it occurred to me that 
aclnc mnammator\ disease of the appendix 
should cause disturbance in tbe motlht^ of 
ibc cecum It was first considered m con- 
nection with the following case 

Fne eears ago the mother of a plnsician 
came in complaining of some discomfort in 
the riglit lower quadrant She stated that 
she feared mahgnanci of the cecum hai mg 


had a dear friend die of this condition 
only a short time before A complete 
gastro-intestmal and gall-bladder examina- 
tion w'as done, but the only finding of inter- 
est was extreme irritability of the cecum and 
ascending colon, so marked that it w'as im- 
possible to visualize the structures satisfac- 
torily This W'as associated with marked 
tenderness upon deep palpation over the re- 
gion of the cecum Re-exammation, after 
an antispasmodic, was recommended This 
was done m alxiut ten davs and the spas- 
ticit), although much less marked was still 
present It seemed e\ ident from this exami- 
nation that there w'as no organic disease 
in the cecum or ascending colon There 
was no suggestion of any other sistemic 
disease special attention being gnen to the 
possibihti of pulmonary tuberculosis In 
nn report I stated that there w as some 
possibility that the spasticity noted m the 
cecum might be associated y\ith disease of 
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tlie appendiv Tlie patient has had similar 
attacks at intenals since and has been re- 
examined at least four times Van mg' de- 
grees of spasticit} haie been present each 
time but the appendix has not been rcmoi cd 



Fig 10 Earl\ circinomi of (he cccum 
iMth pirtnl obstniction of the terminal 
ileum 


After ohseriing this case I began to 
examine the right side of the colon i\ith ad- 
ditional care in all cases I soon discoi cred 
that in practlcall^ all instances contraction 
waxes were present in the cecum xxhen the 
colon XX as filled xxitii opaque material I 
found that it xxould he ncccssarx to deter- 
mine the ranqe of normal contractions m the 
cccum and xxith this m mind, a senes of 
cases in supposedix normal xoung adults 
XX as examined (Tips 1, 2, 4) In all 

cases It was found that definite rhxthinic 
contraction xxaxes occurred in the cecum 
In none of these casts xxtre the ceeiini and 
asceiidiiu; colon seen to einptx nor xxerc the 
contractiixus stifiicient to expel the harniin 
cxen for a sliort tune No mass peristalsis 
was noted m the ri^lit side of the colon in 
an\ case and no irritahilitx was noted in the 
left side <il the redon Onlx one senes xxas 
t X iniined Iicc iti'e ot tht. flifiieiiltx in st_cnr- 
inu' sTtisiTrtorx [lersoii' 


TECIIMC OF EXXMIX XTIOX 
Catliarsis, cxen xxitlnn a period as lontf as 
24 hours is not adxiscd xxhen the possibihtx 
of mflammatorx disease of the appendix is 
to be inx estigatcd A harium enema max he 
gixen after the 24-hour obscrxation in a 
gastro-intestinal examination or alone 
Mlien It IS gix cn alone, it should he preceded 
bx a single film of the entire abdomen This 
film IS of great assistance in detecting gall- 
stones, urinarx tract stones calcified abdom- 
inal Ixmph nodes dilated loops of the small 
boxxcl, mdicatixe ot small boxxel obstruction 
and other conditions which might be ol>- 
sciired after an injection of opaque material 
The film should be examined carefiilh be- 
fore the enema is gixen, for m some in- 
stances nothing more than the first film max 
be needed to fix the diagnosis \ suspen- 
sion of barium sulphate in xxater at liodx 
temperature is used for the enema It 
should be gixen sloxxlx prefcr.abix xxith the 
rcscrxoir not more th.an 24 inches .alxixe the 
lex cl of the patient Before judgment is 
passed on the condition of the cecum and 
ascending colon the stmcturcs should lie oh 
serxed carcfullx, after filling, at mterxals 
for a period of at least four minutes Manx 
abnormalities arc undoubtcdlx missed fix to<i 
hastx obscrxation After the fluoroscopic 
examination, at least one large film of (lie 
entire colon should be made using the 
Biickx diaphoagin 

In all except one of the cases reported the 
diagnosis xxas based onlx on the iKhaxior 
of the cecum and ascending colon in the 
presence of a barniin enema IToxxexer in 
other cases barium xxas gixcn fix iiiouth and 
after an mterxal of almiit fifteen Iionrs the 
patient xxas examined xxitli the fliiorfiscnpc, 
after xxhiefi the enema was gixen as abixe 
described W'lien this t\pc of examiiniion 
IS emidoxed additional mfonnition mix l>c 
obtained The ajifiendix itself xxdl be xisinl 
i 7 ed in a liigli i>errcntage of ca^e- altbongfi 
It stlrlrim i> xxhen the enema is gtxefi atom 
Its jiO'ititin mofiilitx gem ra! ap(i< ar in‘'f 
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emptying time, etc , may be determined 
These data may be of real value in diag- 
nosis, especially m the presence of a low 
grade infection 

CONDITIONS NOTED IN THE PRESENCE OF 
DISEASE 

Earlier in this paper it was stated that the 
cecum and ascending colon, in a supposedly 
normal individual, filled readily when a 
barium enema was given Rhythmic con- 
traction waves, normally present when these 
structures are moderately distended, were 
described Spasticity was not noted in any 
case 

My obsen^ations would seem to indicate 
that, when the appendix; is inflamed, the 
nervous mechanism of the cecum, and some- 
times of the ascending colon, is disturbed, 
witli resultant increased irritability, evi- 
denced by varying degrees of spasm in the 
musculature of these structures In the 
subacute and chronic cases, the irritability, 
in general, seems to be directly proportional 
to the degree of inflammation present In 
the majority, the cecum and ascending colon 
can be filled, but they usually contract at 
inten^als and may expel most of the opaque 
material They may refill and contract 
alternately, more frequently they may re- 
main contracted In the low grade in- 
flammatory type, the evidence of irritability, 
uhich may be slight, is often limited to the 
extreme dependent portion of the cecum 
near its junction with the appendix 

In many of the acute cases, generalized 
irritability is not present m the cecum or 
ascending colon In some, the cecum fills 
quite rcadilv and remains filled during the 
fluoroscopic examination If there is am 
^arntlo^ from normal, there is a Inpo- 
toniciti lust win this is the case I am not 
jircpartd to sa\ but it seems quite possible 
that this IS due to a toxic nenoiis inhibition 
This has uiost often been obsened in cases 
in which eiidcnLC of infection has been pres- 


ent for at least 24 hours, and it is quite pos- 
sible that irritability was present earlier in 
the disease It is unfortunate that this is 
true, for it detracts considerably from the 
value of this method of diagnosis in acute 
conditions In other acute cases, a localized 
area of spasm, with more or less constant 
deformity, may be present even when, in 
general, the surrounding portions of the 
large bowel are hypotonic In all of these 
types there may be a short mteiw^al after 
filling before evidence of irritability appears 
This IS especially true m the latter type 
Some cases have shown irritability only 
after palpation over the cecum It might be 
thought that palpation would cause spasm 
in normal cases, but this has not been true 
m those I have examined 
The irritability above described is entirely 
different from that seen in the condition 
commonly known as spastic colitis In the 
latter, the irritability rarely extends prox- 
imal to the hepatic flexure, and, in mv ex- 
perience, it never involves the cecum Much 
the same is true of all other forms of colitis 
except that due to tuberculosis or typhoid 
fever Alfred Stengel, in his work entitled 
“Diseases of the Intestines,” in Osier’s 
“Modern Medicine,” says that a true pri- 
mary localized inflammation of the cecum, 
w'lthout appendicitis, does occur, although 
rarely In these cases one might anticipate 
irritability of the cecum that could not be 
distinguished from the type above described 

APPLICATIONS AND LIMITATIONS 
Tile type of examination above de- 
scribed, I believe, has a definite place in the 
diagnosis of inflammator)' disease of the ap- 
pendix In acute cases, its use is limited 
because of the fact that disturbance in motil- 
iti in the cecum and ascending colon ma\ be 
absent On the otlier hand, a properly 
gn cn enema is w ithout apparent danger and 
mai gi\ e information of value However, 
It must lie definitelv recognized that nega- 
tive roentgen examinations do not rule out 
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tlie appendix The patient has had similar 
attacks at intervals since and has been re- 
examined at least four times Var 3 'ing de- 
grees of spasticit}' liaAc been present each 
time but the appendix has not been removed 



Fig 10 Earlj carcinomn of the cccum 
with partial obstruction of the terminal 
ileum 


After obsenung this case I began to 
examine the right side of the colon with ad- 
ditional care in all cases I soon discovered 
that, in practically all instances, contraction 
waves were present in the cecum when the 
colon was filled witli opaque material I 
found tliat it would be necessary to deter- 
mine the range of normal contractions in tlie 
cecum and, with this in mind, a senes of 
cases in supposedly normal young adults 
was examined (Figs 1, 2, 3, 4) In all 
cases it was found that definite rh}'thmic 
contraction waves occurred in the cecum 
In none of these cases were the cecum and 
ascending colon seen to empty, nor were the 
contractions sufficient to expel the banum 
even for a short time No mass peristalsis 
was noted in the right side of tlie colon in 
any case and no irritability was noted m the 
left side of the colon Only one senes was 
examined because of the difficult! in secur- 
ing satisfactory persons 


TrCHNIC Oh ^XAMINATIO^ 
Catharsis, even within a period as long as 
24 hours, is not advised when the possibility 
of inflammatory disease of the appendux is 
to be investigated A barium enema may be 
given after tlie 24-hour observation in a 
gastro-mtestinal examination, or alone 
When It IS given alone, it should be preceded 
by a single film of the entire abdomen This 
film IS of great assistance in detecting gall- 
stones, unnar 3 ' tract stones, calcified abdom- 
inal lymph nodes, dilated loops of tlie small 
bowel, indicative of small bowel obstruction, 
and other conditions which might be ob- 
scured after an injection of opaque material 
The film should be examined carefully be- 
fore tlie enema is given, for in some in- 
stances notlimg more than the first film ma 3 ' 
be needed to fix the diagnosis A suspen- 
sion of barium sulphate in water at bod 3 
temperature is used for tlie enema It 
should be given slowl 3 ', preferably widi the 
resen'Oir not more than 24 inches aboi e the 
level of tlie patient Before judgment is 
passed on the condition of the cecum and 
ascending colon, the structures should be ob- 
sen^ed carefullj', after filling, at inten'als 
for a period of at least four minutes Many 
abnormalities are undoubtedlj' missed by too 
hasty observation After the fluoroscopic 
examination, at least one large film of tlie 
entire colon should be made, using tlie 
Bucky diaphragm 

In all except one of the cases reported, the 
diagnosis was based only on the behavior 
of the cecum and ascending colon in the 
presence of a barium enema However, in 
other cases, barium was given by mouth and, 
after an intenml of about fifteen hours, the 
patient was examined witli tlie fluoroscope, 
after which the enema was given as above 
described ^Vhen this tjqie of examination 
IS employed, additional information may be 
obtained The appendix itself will be visual- 
ized in a high percentage of cases, although 
it seldom is when the enema is given alone 
Its position, mobilit}'-, general appearance. 


7 


BELL INFLAMMATORY DISEASE OF THE APPENDIX 


have been operated upon and the patholo- 
gists’ findings are reported Some have 
been examined and operated upon recently, 
others as long as two years ago In the 
earlier cases, the colons have been re-exam- 


It has been through the courtesy and co- 
operation of Dr Sydney E Johnson, Direc- 
tor of the Roentgen-ray Department of the 
Louisville Cit)^ Hospital, and the resident 
staff, that I have had an opportunity to 



Fig 13 (abojc left) Case 3 Film made with barium enema 18 months after 
operation A pre opcritue film was not available 

Fig 14 (abo-'c right) Case 4 Film made with barium enema before opera- 
tion showing irritable cecum and ascending colon 

Fig 15 (lo ver left) Case 5 Two small films made about two minutes apart 
showing constancj of the deformity of the cecum 

Fig 16 (/o ler right) Case 5 Roentgenogram made with banum enema be- 
fore operation, showing irritable cecum and ascending colon 


incd during the list two months and the 
findings, togctlier with a statement of the 
patient s condition, are reported These 
represent less than one-tliird of the cases 
examined in wliicli positue diagnoses hate 
licen niatle 


examine some supposedly acute cases Dr 
Tohnson has been using a tj^pe of examina- 
tion similar to mine for some time, and two 
of the cases reported were examined and 
diagnosed bt him 

In one instance foreign bodies m an ap- 
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the possibility of acute disease 1 his was 
effectively demonstrated in one of my cases 
It IS in the diagnosis of the subacute and 
low grade, so called, chronic types of active 
inflammatorv disease that I hehe\ c this 


diccal disease if the cecum or appendix is in 
contact witli the tube Early tuberculosis 
of tbc cecum may also be confusing until tlie 
chest IS examined Malignant disease in or 
near the appendix is another consideration. 



Tig ll-A (above right) Case 1 Before opention 

showing sliglit clcforrnit> of the cecum 
Fig 11-5 (above left ) After operation 
Fig \2-A (below left) Cast 2 Before operation 

sliowing spastic cecum and ascending colon behind hrst 

part of transierse , 

Fig 12-B (bclo'v right) After operation Irregiilaritj 
at the base of the cecum due to barium in the terminal 
ileum 


examination will find its greatest usefulness 
In the chronic cases, especial care must be 
exercised before judgment is passed, for 
normal findings may be mistaken for abnor- 
mal, and, if tlie abnormalities are slight the 
results of operation may be m direct pro- 
portion to tlie degree of disturbance 

Inflammation or other disease m struc- 
tures immediatelv adjacent to the appendix 
or cecum may cause changes tliat cannot be 
distinguished from tliose resulting from dis- 
ease of the appendix For example, a 
right-sided salpingitis mav simulate appen- 


although a relatively rare one With an 
undescended cecum, it may be impossible to 
distinguish between appendicitis and gall 
bladder disease Carman reported one case 
of actinomycosis causing deformitj' of the 
cecum, but this condition is too infrequent 
to be a consideration m differential diag- 
nosis 

CASE REPORTS 

The following case reports have been 
selected as illustrative of various types of 
inflammaton^ disease of the appendix All 
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of any active inflammatory process at the 
time of the appendectomy This case is 
cited as an example of one m which it may 
be impossible to determine by x-rays alone 
whether the appendix or the pelvic organs 
IS the site of the inflammatory lesion 

Case 2 White, male, age 26 years The 
patient came m giving a histor}’’ of having 
had, three years previous to this examina- 
tion, an acute illness characterized by acute 
pain in the right lumbar region, with ten- 
derness in the right lower quadrant At 
that time he was in the hospital for one 
week A diagnosis of probable acute ap- 
pendicitis was made, but he had a severe 
cold and was not operated upon Since that 
time he had suffered from very obstinate 
constipation, headaches, and a sense of dis- 
comfort in the right lower quadrant much 
of the time 

A complete gastro-mtestinal examination 
was done on Nov 25, 1929 The stomach 
and small bowel were found to be normal 
Tlie appendix was visualized, lying partly 
behind the lateral third of the cecum and 
there was tenderness upon deep palpation 
over it There was marked and constant 
irritability of the cecum and ascending colon 
(Fig 12-/4) In my report I stated that 
the findings were strongly suggestu e of a 
low grade inflammatory condition m the ap- 
pendix 

The patient entered the hospital on Dec 
18, 1929 The temperature was normal and 
the uhite blood cell count showed 8,400, 
with 68 per cent polymorphonuclear leu- 
kocytes The pre-operative diagnosis was 
appendicitis, and an appendectomy was 
done 

Opcrain’c Note — ^Diagnosis Subacute 
appendicitis Large inflamed appendix iso- 
lated and rcmoicd No free pus or fluid 

Paiholoqxc Report — Appendix 4X0 25 
inch Lumen patent Contains fecal mate- 
rial Microscopic description Lumen large 
Mucosa dcstro\cd m some areas and m 
others \ cr\ thin Ml structures denseU in- 


vaded with leukocytes Microscopic diag- 
nosis Acute appendicitis 

The post-operative convalescence w^as un- 
eventful and the patient w^as discharged 
after 10 days 

A barium enema was given to this pa- 
tient on Oct 5, 1931, almost two years after 
his operation All parts of the colon w'ere 
found to be normal (Fig 12-5) The pa- 
tient stated that he had been entirely free 
from symptoms since the appendectomy, 
that he had gamed weight, and w'as free 
from constipation and headaches 

Comment — This patient had symptoms 
from his initial attack Operation showed 
definite pathology and all symptoms disap- 
peared promptly after the removal of the 
appendix The location of the appendix 
evidently explained the peculiar posterior 
pain noted in the initial attack There is 
every reason to believe that an active inflam- 
matory condition persisted m the appendix 
from tlie first attack until the appendectomy 
Case 3 The patient, who w^as referred 
for an examination of the gall bladder and 
colon, gave a history of having had attacks 
of abdominal pain upon tw'o occasions, one 
just a week before the present examination 
The attending physician considered that the 
symptoms were likely due to a subsiding 
acute appendix, for there w^as some tender- 
ness m the right lower quadrant and a blood 
count showed 11,400 white blood cells wutli 
89 per cent polymorphonuclear neutrophils, 
but he tliought it wuse to rule out the possi- 
bility of gall-bladder disease 

A cholecystogram show'ed the gall-bladder 
function to be normal A barium enema 
w as then giv en and the cecum and ascending 
colon w'ere found to be i ery irritable There 
w'as some tenderness upon deep palpation 
o\ er the cecum In my report, I stated that 
I belieied there w'as a subacute inflamma- 
torj- condition in the appendix June 16, 
1930, SIX weeks later, as the patient had had 
two mild attacks similar to the previous 
ones, an appendectomy was done Tern- 
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pendiv (Fig 5) caused sufficient discomfort 
to Avarrant surgical removal of the appendiv 
There was only the slightest spasm of the 
cecum m this case and microscopic exam- 
ination of the removed appendix sliowcd lit- 
tle evidence of inflammatory disease 

Dilated loops of the small bowel, typical 
of small bowel obstruction, were disco\cred 
bv means of a preliminary film (Fig 6), 
made before gning the enema There Avas 
no irntabilit) of the cecum m this case I 
reported that I did not believe the appendix 
AA^as actiA^ely inflamed, but that there Avas a 
mechanical obstruction of the terminal 
ileum Operation shoAved that the obstruc- 
tion AA as due to a band extending across the 
terminal ileum 

An unusually large group of calcified 
hmph nodes, medial to tiie cecum, Avas dis- 
coA^ered in one case, in the preliminary film 
(Figs 7 -A, 7-B) The enema revealed no 
spasm of the cecum All the tenderness 
present Avas sharply localized OA^cr the calci- 
fied glands No operation has been done 
but I believe the glands, and not tlie appen- 
dix, are responsible for tlie sjTnptoms 

A so-called inA'erted or undescended 
cecum Avas demonstrated by barium enema 
(Fig 8- A) Anotlier film (Fig 8-B) of 
the same case shoAved tlie gall-bladder 
shadoAV, during cholecystographic examina- 
tion, Avith the air-filled appendix lying be- 
side it One can readily appreciate the diffi- 
culties of differentiation betAveen appendi- 
citis and cholecystitis in tins case 

Tuberculosis of the cecum secondary to 
adA'anced tuberculosis of tlie chest (Fig 9) 
and carcinoma of tlie cecum (Fig 10) w^ere 
seen in two cases 

Case 1 This patient, wffiite, female, age 
25 years, gave a history of having had an 
acute attack of right lOAver quadrant pain 
three years previously, accompanied bv 
nausea and vomiting, Avhicli lasted oier a 
period of three days Recurrent attacks 
had taken place at inten'als The patient 
de\ eloped an obstinate of constipa- 


tion during this period A short time be- 
fore examination, she developed a rather 
troublesome dysmenorrhea 

X-ray examination of the entire gastro- 
intestinal tract, on Oct 8, 1930, showed a 
constant deformity (Fig ll-A) of the de- 
pendent third of the cecum, associated Avith 
some irritability The appearance of the 
cecum suggested that there AAcre adhesions 
about it and an opinion Avas expressed that 
the changes were secondary to an inflam- 
matory lesion in the appendix, probably of 
loAV grade actnity at the time of examina- 
tion 

In his opcratiA'c note, the surgeon said 
that there AAerc adhesions alxiut the base of 
the appendix and the cecum and numerous 
adhesions surrounding the tubes, oranes, 
and utenis An appendectomy and a pan- 
hysterectomy Avere done The patient’s 
com alescence was unei'entfu! 

Pathologic Report — Gross description 
Some injection of vessels of serosa No 
areas of hemorrhage Microscopic descrip- 
tion Mucosa almost entirely replaced by 
fibrous tissue Lumen entirely obliterated 
Walls consist chiefly of fibrous tissue A 
feAA areas of lATnpboc}'tic infiltration pres- 
ent Diagnosis Fibrosed appendix 

This patient Avas re-examined Oct 9, 
1931, AA’hen only a barium enema aa^s ad- 
ministered The colon Avas found to be 
normal in tone (Fig 11-5) There aa’ts 
A'en' slight deformity in the base of the 
cecum but no irntabihtA' Avas present The 
patient informed me that she had been en- 
tirely free from symptoms since the opera- 
tion She also A^olunteered the information 
that the obstinate constipation liad promptly 
disappeared and had not returned She 
said that she considered herself to be in ex- 
cellent health 

Comment — It is impossible to say w'ltli 
certaintA'^ AAdiether the condition m tlie pelvic 
organs or that m the appendix AA'as respon- 
sible for this patient’s sjmptoms Certain- 
ly the appendix shoAA'ed ver}’’ little evidence 
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of any active inflammatory process at the 
time of the appendectomy This case is 
cited as an example of one m 'which it may 
be impossible to determine by x-rays alone 
whether the appendix or the pelvic organs 
IS the site of the inflammatory lesion 

Case 2 mite, male, age 26 years The 
patient came m giving a history of having 
had, three years previous to this examina- 
tion, an acute illness characterized by acute 
pain m the right lumbar region, with ten- 
derness in the right lower quadrant At 
that time he was in the hospital for one 
week A diagnosis of probable acute ap- 
pendicitis was made, but he had a severe 
cold and was not operated upon Since that 
time he had suffered from very obstinate 
constipation, headaches, and a sense of dis- 
comfort in the right lower quadrant much 
of the time 

A complete gastro-intestinal examination 
was done on Nov 25, 1929 The stomach 
and small bowel were found to be normal 
The appendix was visualized, lying partly 
behind the lateral third of the cecum and 
there was tenderness upon deep palpation 
over it There was marked and constant 
irritability of tlie cecum and ascending colon 
(Fig 12-^) In my report I stated that 
the findings were strongly suggestive of a 
low grade inflammatoiy' condition in the ap- 
pendix 

The patient entered the hospital on Dec 
18, 1929 The temperature was normal and 
the white blood cell count showed 8,400, 
with 68 per cent polymorphonuclear leu- 
kocytes The pre-operative diagnosis was 
appendicitis, and an appendectomy was 
done 

Operative Note — Diagnosis Subacute 
appendicitis Large inflamed appendix iso- 
lated and removed No free pus or fluid 

Pathologic Report ■ — ^Appendix 4 X 0 25 
inch Lumen patent Contains fecal mate- 
rial Microscopic description Lumen large 
Mucosa destroyed in some areas and in 
others ^crv thin All structures densely in- 


vaded with leukocytes Microscopic diag- 
nosis Acute appendicitis 

The post-operative convalescence was un- 
eventful and the patient was discharged 
after 10 days 

A barium enema was given to this pa- 
tient on Oct 5, 1931, almost two years after 
his operation All parts of tlie colon were 
found to be normal (Fig 12-B) The pa- 
tient stated that he had been entirely free 
from symptoms since the appendectomy, 
that he had gamed weight, and was free 
from constipation and headaches 

Comment — This patient had symptoms 
from his initial attack Operation showed 
definite pathology and all symptoms disap- 
peared promptly after the removal of the 
appendix The location of the appendix 
evidently explained the peculiar posterior 
pam noted in the initial attack There is 
every reason to believe that an active inflam- 
matory condition persisted in the appendix 
from the first attack until the appendectomy 
Case 3 The patient, who was referred 
for an examination of the gall bladder and 
colon, gave a history of having had attacks 
of abdominal pain upon two occasions, one 
just a week before the present examination 
The attending physician considered that the 
symptoms were likely due to a subsiding 
acute appendix, for there was some tender- 
ness in the right lower quadrant and a blood 
count showed ll,4fX) white blood cells with 
89 per cent polymorphonuclear neutrophils, 
but he thought it wise to rule out the possi- 
bility of gall-bladder disease 

A cholecystogram showed the gall-bladder 
function to be normal A barium enema 
was then given and the cecum and ascending 
colon were found to be very irritable There 
was some tenderness upon deep palpation 
over the cecum In my report, I stated that 
I believed there was a subacute inflamma- 
toiy condition in the appendix fune 16, 
1930, SIX weeks later, as the patient had had 
two mild attacks similar to the previous 
ones, an appendectomy was done Tern- 
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pcrature and lalwratorv fincliiifjs at admis- 
sion were normal In the ojicrativc note 
the surgeon stated tliat there uas evidence 
of clironic disease m the appendix, together 
with adhesions between it and tlie outer side 
of the cecum 

Miooscoptc Daenphou — Diffuse hmiph- 
ocytic reaction Increased fibrous tissue in 
submucosa Diagnosis Chronic appendi- 
citis 

The patient was re-exammed (Fig 13) 
on Sept 26, 1931 All parts of the colon 
W'cre normal The cecum was regular and 
not irritable The patient stated that he 
had been entireh free from symptoms since 
operation 

Connucut — At the time of my examina- 
tion, this case w'as ei identl} one of a subsid- 
ing acute appendix At operation, six weeks 
later, there w'as relatively little cyidence of 
activ'c inflammation, but the recurrence of 
sj^mptoms apparently indicated the infection 
W'as still present 

Case 4 The patient, white male, age 20 
years, w'as referred on July 22, 1931, for 
an examination of the colon He gave a 
histor}' of recurrent attacks of abdominal 
pain extending oyer a period of six years 
During the attacks there was considerable 
tenderness upon palpation in the right low'er 
quadrant The last attack took place tvyo 
months before this examination 

In my report, I stated that the cecum w as 
somewhat irritable (Fig 14) It was seen 
to contract sev'eral times and tenderness was 
noted upon deep palpation over the region 
of the cecum It was my opinion that tlie 
irritability of tlie cecum was likel}' due to a 
low grade inflammatorj' condition in the ap- 
pendix 

This patient entered the hospital on Aug 
17, 1931, having had another attack of ab- 
dominal pain The blood examination at 
that time showed a white blood cell count of 
11,550 Pob-morphonuclear leukocjre count 
was 76 per cent Temperature at admission 
was 99 degrees The patient was operated 


upon, and the ajipciKhx was found to lie 
^ong, kmktd, with adhesions The appendix 
was removed 

PaihologK Report — Gross description 
Serosal v esstls prominent On section, the 
lumen of the distal portion is found to be 
filled vv ith yellowish purulent fluid The re- 
mainder IS filled with semi-sohd fecal mate- 
rial i\Iucosa pale, jellowish brovv'n and 
smooth Microscopic description klucosa 
scarred m a few places There are chimps 
of lcukoc3 tes beneath the serosa and also a 
few groups of leukocytes in the muscularis 
The serosa is thin and the blood v'essel walls 
are moderatel}' thickened Microscopic 
diagnosis Qironic appendicitis 

The patient's post-operativ'e course was 
uncyentful He is now out of tlie city, but, 
in conversation with a member of his fam- 
il), in November, 1931, I was informed that 
he had been in excellent health since his 
operation and without abdominal sv'niptoms 
of any type 

Case 5 The patient, white, male, age 29 
}ears, was referred to my office Nov 5, 
1931, for x-ray examination of tlie colon 
His chief complaint w’as recurrent attacks 
of abdominal pain extending over a period 
of several months An unusually sev'cre 
attack occurred three weeks before my ex- 
amination It was characterized by nausea 
and v'omiting and pain localized in the right 
lower quadrant 

Mv' examination revealed definite evi- 
dence of irritability m the cecum and as- 
cending colon (Figs 15 and 16) Three 
films w ere made and all show'ed a constant 
deformity of the dependent portion of the 
cecum, evidentl)' spastic m origin During 
the fluoroscopic examination, the cecum was 
seen to fill out at times, after which it con- 
tracted and the deformitv' reappeared In 
my comments on tlie case, I stated that I felt 
there was little doubt but that there was a 
low' grade active inflammatory condition in 
the appendix 

The patient entered tlie hospital one vv'eek 



11 


BELL INFLAMMATORY DISEASE OF THE APPENDIX 


later and an appendectomy was done In 
his operative note the surgeon stated that 
tlie appendix and cecum were surrounded 
by numerous adliesions The appendix was 
subacutely inflamed 


X-ray examination of the colon showed 
rather marked irritability of the cecum 
(Fig 17- A) and ascending portion asso- 
ciated with considerable sharply localized 
tenderness This was thought to be due to 



Fig 17-A Case 6 Film made before operation, show- 
ing irritability of the cecum 
Fig 17-5 Film made IS months after operation 


Pathologic Report — Gross description 
Serosa rough and reddened Walls in- 
durated Lumen patent and empty Pete- 
chiae in mucosa of distal tliird Micro- 
scopic section Moderate old fibrosis in sub- 
mucosa and some recent fibrosis in mucosa 
Mucosa edematous There is a rather 
marked infiltration with eosinophils and 
plasma cells In some areas the infiltration 
extends down into the submucosa There 
are occasional areas of infiltration m the 
muscularis Slight fibrosa of serosa Micro- 
scopic diagnosis Chronic appendicitis 
The post-operative course was unevent- 
ful The patient left the hospital only a 
short time ago and it is too soon to deter- 
mine the final results in this case 

Case 6 The patient, white, female, age 
22 years, was referred for examination on 
June 16, 1930 She gave a history of ab- 
dominal discomfort, nausea, a sense of burn- 
ing in the stomach, headache, and constipa- 
tion extending over a period of a year 
There had been no acute attacks of abdom- 
inal pain She had lost approximately 28 
pounds in weight during the previous three 
\ cars 


a subacute inflammatory lesion m the ap- 
pendix 

The patient w'as operated upon on July 
12 The surgeon’s operative note was as 
follows “The appendix was chronically 
inflamed and contained two concretions 
There were dense adhesions between the 
cecum and the lateral abdominal wall, mak- 
ing a small pocket m which the cecum was 
fixed The adhesions were divided and the 
cecum allowed to resume its normal position 
instead of being rotated outward as it had 
been before The other structures were 
normal ” 

Pathologic Report — Gross description 
The appendix measures 65 mm in length 
The diameter is fairly uniform The lumen 
IS patent throughout and contains two small 
fecaliths Mucosa pale pinkish gray and 
moderately injected Microscopic descrip- 
tion There is an increased amount of con- 
nective tissue m the submucosa and beneath 
the serosa There are a few scattered 
patches about the blood vessels showing 
chronic inflammation Microscopic diag- 
nosis Chrome appendicitis 

The post-operative course was uneventful 
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This patient was re-examined Oct 7, 
1931 (Fig 17 -j 5) There was still just a 
little irritability of the cecum The tone of 
the entire colon was found to be very much 
more satisfactory than was the ease before 



Fig 18 Case 7 Film made before 
operation, showing irritability of the 
proximal colon 


The patient stated tliat she was verj' much 
better than she had been before her ap- 
pendectomy She had gained in weight but 
she still had some abdominal discomfort at 
times The headaches had disappeared and 
the constipation was much less troublesome 
than before 

Case 7 The patient, white, female, was 
referred for examination on April 27, 1931, 
because of recurrent attacks of abdominal 
pain associated with tenderness in the right 
lower quadrant The last attack had taken 
place a week before my examination 

A barium enema was administered Dur- 
ing the first part of the examination, the 
cecum filled out satisfactorily, but there was 
definite tenderness upon palpation over it 
Both it and the ascending colon became 
quite irritable (Fig 18) and contracted fre- 
quently following palpation over the cecum 
During the latter part of the examination, it 
did not completely relax at any time In 


my comment I stated that I believed there 
was a low grade active inflammatory condi- 
tion m the appendix 

The patient was admitted to the hospital 
SIX days later At that time the white blood 
cell count showed 10,650 cells with a poly- 
morphonuclear leukocyte count of 68 per 
cent The temperature nas normal After 
an appendectomy the surgeon’s operative 
note was “The appendix was short and 
injected The meso-appendix adjacent to 
the appendix was white, thickened, and in- 
durated Operative diagnosis Subacute 
appendicitis ’’ 

Pathologic Report — Gross description 
The serosa show's a few' fibrous tags The 
w'alls are tlim but firm The lumen is pa- 
tent and contains bloody mucoid matenal 
Microscopic description Mucosa thinned 
distally and replaced by dense, old, fibrous 
tissue W'hich contains a moderate infiltration 
of plasma cells and l}'mphoc^'tes, together 
with a few' eosinophils There is similar 
fibrosis of tlie submucosa throughout the 
length of the appendix and there is some 
leukocytic infiltration, altliough it is most 
marked m tlie tip The serosa shows slight 
old fibrosis In one area near tlie tip there 
IS some recent fibroblastic tissue w'ltli a feiv 
newly formed blood vessels Microscopic 
diagnosis Healing appendix 

Comment — It would seem that this case 
might well be classed as a subsiding acute 
appendix, judging from the leukocyte count 
and tlie pathologist's findings 

An attempt has been made to have this 
patient return for a re-exammation, but so 
far it has been impossible to arrange a time 
convenient to her The last reports are that 
she IS in good healdi and free from abdom- 
inal symptoms 

Case 8 Tlie patient, white, female, age 
29 years, was referred for an examination 
of the colon on Aug 22, 1931 She gave a 
history of very' obstinate constipation ex- 
tending oi'cr a period of years, together with 
discomfort in the abdomen, especially in the 
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Fig 19-j 4 (hft) Case 8 Film made before operation, showing sery irntable proximal colon 
Fig 19-B (left) Film made eight weeks after operation The cecum is sbll slightly irritable 
Fig 20 {right) Case 9 Two films made about one minute apart showing the constant deformity of 
the cecum and terminal ileum 


right lower quadrant, for tire past month 
Laboratory findings were normal 

In my examination (Fig 19-A) I found 
that the proximal third of the colon filled 
satisfactorily, but almost immediately con- 
tracted Several contractions resembling 
mass peristalsis were seen to start m the 
cecum and pass rapidly to the splenic flexure 
During tlie latter half of the examination, 
the proximal third of the colon remained 
contracted the greater part of the time 
There was some tenderness upon deep palpa- 
tion over the cecum I stated that the most 
likely cause of the above changes was an 
inflammator)" condition in the appendux 

The patient entered the hospital shortly 
after tlie examination and appendectomy 
was done 

The surgeon stated that the tip of the ap- 
pendix was several times the diameter of the 
proximal portion In his opinion there was 
evidence of a subacute inflammators^ lesion 

Pathologic Report — Gross description 
The appendix w'as congested and edematous, 
especiall}' at the tip hlicroscopic descrip- 
tion There are large masses of lymph- 
ocytes in the subserous lymph spaces There 
is edema of the muscular coat and a small 
number of neutrophils occur among the 
hmpliocjTcs jNIicroscopic diagnosis 
Qironic and siiliacute appendicitis, ^arh 
The post-operatn e course was uneientful 
The patient w as re-cxamined (Fig 19-B) 


eight weeks after being discharged from the 
hospital All parts of the colon were found 
to fill satisfactorily, but there was still a lit- 
tle irritability in the cecum at times The 
tone of the remainder of the colon was very 
much more satisfactory than w'as the case at 
the previous examination The patient 
stated that, aside from the fact that she was 
still somewhat constipated, she was free 
from abdominal symptoms 
Case 9 The patient, white, male, age 50 
years, came to the Out-patient Department 
of the Louisville City Hospital on Nov 9, 
1931 He gave a histor}’- of recurrent at- 
tacks of dull, aching pain in the abdomen ex- 
tending over a period of two years These 
were associated with considerable gas and 
constipation, but there w'as no history of 
vomiting during any of the attacks Four 
days before coming to the hospital he began 
to suffer from more pain localized to the 
right lower quadrant He stated that this 
had been the most severe of any of his at- 
tacks A w'hite blood cell count was done 
at that time and 11,050 cells, 78 per cent 
of which w'ere pol}Tnorphonuclears, \vere 
found The temperature was 99 He w'as 
admitted to the hospital the following 
morning The temperature w'as 100 de- 
grees but fell to normal m the evening and 
remained so until operation The blood cell 
count was repeated and found to be 6,600 
with 80 per cent pohmorphonuclears The 
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abdominal svniptoms were rather lagnc at 
that time and because of tins a barium 
enema was administered The medial side 
of tlie cecum was found to lie irritable and a 
rather constant deformity was present (Fig 



Fig 21 Case 10 Dcformitj of me- 
dial side of the cecum, sccondarj lo 
acute appendicitis 


20) The w'alls seemed to be relatively 
flexible Quite a large amount of tlie 
opaque material escaped into tlie terminal 
ileum This portion of tlie small bow'd W'as 
narrow and irritable but at times it filled out 
quite well Two films w'ere made, and botli 
show'ed much the same findings noted w'lth 
the fluoroscope The laboratorj' report 
stated tliat tliere w'as evidence of an exten- 
sive inflammator}' lesion involving the ter- 
minal ileum, ileocecal valve, and a consider- 
able portion of the cecum, probably due to 
an extension from the appendix 

When laparotomy w'as performed, tlie ap- 
pendix W'as found to be acutely inflamed and 
surrounded by adhesions There w'as an 
ulcer at tlie base, at which a perforation had 
evidently taken place and where a small 
walled-off abscess was found The walls of 
the terminal ileum and adjacent portions of 
the cecum and ascending colon were mark- 
edlv tluckened and indurated An appen- 
dectomy W'as done The patient is still in 


the hospital Considerable temperature was 
present following the operation but it is 
gradually subsiding to normal 

PalJiologic Rc/) 0 rl — Gross description 
Specimen consists of an appendix measuring 
6 cm in length Its diameter is 1 5 cm and 
IS uniform Near the proximal end there is 
a ragged opening about four millimeters in 
diameter, extending entirely through the 
wall The serosa is ragged with old con- 
nective tissue adhesions The color is dark 
blood-red, evidenth from an old hemor- 
rhage The wall varies from 5 to 7 mm 
in thickness, cuts with resistance, and its 
sectioned surface has the appearance of scar 
tissue There is a small amount of mucosa 
at the tip, but the remainder is ulcerated and 
hemorrhagic The perforation mentioned 
abo\e IS evidenth the result of ulceration 
from the mucosa outward There is no 
fecahth 

Microscopy — Sections of the tip show 
the mucosa intact, but the submucosa has old 
scar tissue In tlie serosa there is also 
much scar tissue w'hich is w ell matured, but 
contains a few' lymphocjdes m its outer por- 
tion Otlier sections show' tlie mucosa 
sloughed and, in one place, the musciilans 
and serosa are ulcerated In all coats tliere 
IS much scar tissue, the oldest being m the 
subniucosa and m the outer coat next to the 
musculature On tlie outer side tliere is a 
zone of blood clot w'hicli is organizing Tlie 
leukocytic infiltration varies from dense col- 
lections of h'mpliocytes surrounded b}' old 
scar tissue to large areas of polymorpho- 
nuclear cell infiltration In these there is 
recent necrosis The changes suggest for- 
mer attacks of inflammation, some of which 
are apparenth w'ell healed, otliers in the 
process of healing and a recent one of a 
w'eek or more duration, and tlie repair of 
tins attack lias begun Diagnosis Acute 
appendicitis, recurrent 

Comment — The findings, w'hen this pa- 
tient presented himself for admission to the 
hospital, W'ere not characteristic of an m- 
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flammatory disease of the appendix al- 
though they were suggestive. The x-ray 
findings were of considerable aid in deter- 
mining the exact conditions present and 
were very well borne out at operation 
Case 10 The patient, white, female, was 
admitted to the hospital Nov 6, 1931, com- 
plaining of abdominal pam of 18 hours’ 
duration A short time before coming to 
the hospital the pain localized in the right 
lower quadrant The patient had vomited 
three tunes There was no history of similar 
attacks 

Physical examination showed rigidity of 
the muscles on the right with rather extreme 
tenderness m the right lower quadrant, to- 
gether with rebound tenderness The white 
cell count was 20,000 with 92 per cent poly- 
morphonuclear leukocytes Temperature 
was 99 5 degrees 

A diagnosis of acute appendicitis was 
made but a barium enema was given in 
order to determine what changes might be 
present in the cecum and ascending colon 
All portions of the colon filled very satisfac- 
torily except that the medial side of the 
cecum was constantly irritable and a filling 
defect was present (Fig 21) This ap- 
peared to be spastic in origin, for it partly 
disappeared at times There was no gen- 
eralized spasm of the cecum 

After completing the examination, I 
stated that the patient evidently had an acute 
appendicitis and that this was responsible 
for the filling defect noted Before seeing 
other acute cases, I had expected to find gen- 
eralized spasm of the cecum, but, when this 
one was examined, I realized that this was 
not a constant finding 

A laparotomv was performed and an 
acute appendix was found and removed 
The pathologic report stated that the appen- 
dix w as co\ cred with exudate and the lumen 
was patent and contained mucopurulent 
material The mucosa was eroded, reddish, 
and edematous In the microscopic de- 
scription It was stated that all of the coats 


were involved in an inflammatory process m 
which there was diffuse infiltration of poly- 
morphonuclear leukocjdes, plasma cells, and 
lymphocytes Some areas of hemorrhage 
were present Microscopic diagnosis was 
acute appendicitis The post-operative 
course was uneventful 

Case 11 The patient, white, female, was 
admitted to the hospital Oct 21, 1931, com- 
plaining of abdominal pain of 12 hours’ 
duration This w'as associated with nausea 
and vomiting Shortly before coming to 
the hospital the patient had localized pain in 
the right low^er quadrant Physical exam- 
ination showed marked tenderness in the 
right lower quadrant The blood examina- 
tion showed that 15,000 white cells were 
present with 81 per cent polymorphonuclear 
neutrophils Temperature 99 8 degrees A 
diagnosis of acute appendicitis was made, 
but the patient was referred to the X-ray 
Department for a banum enema 

All parts of the colon filled satisfactorily, 
including the cecum No irritability was 
noted and there was no evidence of any de- 
formity in the outline of this structure 
After completing the fluoroscopic exam- 
ination I stated that I did not believe the 
patient had acute appendicitis because the 
cecum was not deformed and no irritability 
was present I was basing this entirely on 
the x-ray findings for the clinical ones were 
characteristic of acute appendicitis This 
was one of the first acute cases that I had 
examined and I did not believe that an acute 
inflammatory process could be present with- 
out causing some disturbance in the motilitv' 
of the cecum A laparotomy was done and 
an acute appendix found It was removed 
and the convalescence was uneventful Un- 
fortunately the films were lost and cannot be 
used to show the findings in this case 
Comincut — This case illustrates ler} well 
the fact that an acute inflammaton' condi- 
tion ma}" be present and not cause am 
changes in the cecum It shows that lack 
of findings in this ta'pe of examination do 
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not rule out with ccrl,iint\ the possihilitA of 
acute jnnannnator\ disea''C of tlic appendix 

CO MM TNT 

I cannot refrain from quoting a para- 
graph written b\ Carman more tlian a dec- 
ade ago He said “On the w'hole, the 
\alue of roentgen signs of apj)cndicitis ap- 
pears to depend not onh upon tlie lntcnsll^ 
of the examiner’s endear or, but also, to 
some extent, upon the degree of his enthu- 
siasm Inasmuch as few normal appendices 
ha^ e been found b\ surgeons or patholo- 
gists, tile diagnosis of appendicitis upon ane 
ground w’hatei er is not at all Iiarardous, hut 
the novice should make sure that tlic ap- 
pendix has not previously been remo\ cd, 
lest he mistake barium in the ileum for a 
shadow'ed appendix and draw' his conclu- 
sions accordingh ’’ 

This IS as true to-day as it was then But 
it IS not enough to diagnose appendicitis in 
all cases that will show' some evidence of 
past disease, for, in a large percentage of 
these, the changes have no relationship to 
tlie patient’s s) mptoms and an appendectomy 
w'lll, in most instances, not produce results 
that are satisfactory' either to the patient or 
surgeon If our opinion is to be valued, 
w'e must go deeper and discover the cases 
in w'hich the appendix is likely to be causing 
sy mptoms To my mind, the logical w'ork- 
mg basis for this, in most instances, is an 
attempt to determine if active inflammation 
IS present Pathologists could aid us great- 
ly, if, in addition to their regular report, 
they' w'ould state if, in their opinion, evi- 
dence of actn e inflammation is present and 
its degree 

The mortalit\ from appendicitis is such 
as to give phy sicians in all branches of medi- 
cine grave concern, and the problem of diag- 
nosis IS of sufficient importance to merit our 
most thoughtful consideration 

SUMMARY 

1 Normal roentgen-ray findings m the 


cecum and ascending colon after a barium 
enema arc described 

2 A^ariations from normal in the pres- 
ence of actne inflammatory disease of the 
appendix arc outlined 

3 Cases are presented illustrating the 
value of the roentgcnographic examination 
in diagnosis of inflammatory disease of the 
appendix Some of the cases were re 
examined after operation and the findings 
are reported 

4 Barium gu'en by mouth and followed 
by a barium enema after an mteryal of from 
12 to 15 hours should gue the most infor- 
mation in the majority of cases 

5 The final diagnosis m any case must 
be based on all the findings, clinical and 
otheryvise, and not upon those of x-ravs 
alone 

0ISCUSS1OA 

Dr Ey'ARTs A Graham (St Louis) I do 
not knoyy yy'Iiy I yy'as asked to discuss this pa- 
per because, as y'ou all knoyy , I am not a roent- 
genologist, and my information about these 
matters is far from expert There are, how'- 
ever, one or tyy'o things that I yyould like to 
say' about appendicitis Chronic appendicitis 
has done more to discredit surgery' than, I 
suppose, almost any other so-called diagnosis 
that IS made The difficulty , it seems to me, is 
large!}' yvhat Dr Bell has brought out, namely', 
it concerns itself w'lth the matter of definition 

I am not speaking noyv about acute appen- 
dicitis I take It that that offers no particular 
difficulty' in diagnosis or no particular diSicul- 
ty', theoretically, in treatment Despite the 
fact that the mortality' m acute appendicitis is 
disgracefully' high throughout the country', the 
difficulties really do not exist to the same ex- 
tent in that condition that they' do in so-called 
chronic appendicitis 

There are some yvho take the extreme posi- 
tion that there is no such thing as a chronical- 
ly diseased appendix That is a position, 
which, in my' opinion, is not justified We 
surgeons knoyv that frequently we relieve a pa- 
tient of symptoms by removal of an appendix 
which contains fecahths, or one yyhich is the 
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site of recurrent acute attacks, or one which 
has become a so-called mucocele, or occasion- 
ally even one which appears relatively normal 
The difficulty which confronts us, however, 

IS that m one case we will see an appendix 
which looks exactly like the appendix in an- 
other, yet the results m the two cases will not 
be at all the same In one perhaps the result 
will be brilliant, m another, the patient will 
be no better, or perhaps he will be even worse 
after the operation 

When we appeal to the pathologist, we have 
again the same difficulty that Dr Bell has 
brought out, namely, it is extremely difficult 
for a pathologist to tell us whether or not the 
picture which he sees m a particular appendix 
IS sufficient to cause symptoms We, as 
clinicians, are pnmaril}^ interested, not so 
much in the changes noted by the pathologist 
under the microscope, as to whether or not 
they can be correlated with the patient’s symp- 
toms 

If you roentgenologists can help to define 
chronic appendicitis by functional changes 
which you see in your examination of patients, 
you will do much to remove this discredit from 
clinical surgery to-day You are in a position 
to establish the picture of chronic appendicitis, 
insofar as it relates to clinical symptoms, much 
better than are the pathologists or surgeons, 
because, of course, symptoms are produced 
only by disturbed functions Pathologic 
changes create symptoms only because they 
disturb the normal functions 

You who look through the fluoroscope and 
take x-ray films are able to note changes in 
function After all, that is the chief value of 
the roentgen examination of the viscera It is 
a means for testing functions of almost all the 
organs in the bod}' If you could see merely 
pathologic changes or anatomic defects, roent- 
gen diagnosis would not be half so valuable 
I am not at all prepared to enter into 
an} critical discussion of Dr Bell’s paper 
He vas kind enough to send me a copy of it, 
and I was tremendoush interested in reading 
it I have been greatly pleased, also, wath the 
satisfacton results which he has recorded 
after operation on the cases in which he has 
utilized the method about which he has told 
aou I am a little sorn that he did not tell 


us more about his failures It may be that he 
has had none I hope so, but it is interesting 
to hear the other side of the stor}' 

Just a word about this question of func- 
tional diagnosis, that is, the diagnosis of dis- 
turbed functions I think it would be a wise 
thing for everybody to remember that symp- 
toms are produced only by disturbed func- 
tions An appendix which is definitely dis- 
eased in the eyes of the pathologist may not 
produce any disturbed functions and, there- 
fore, may not be the cause of the patient’s 
symptoms That is important to remember, 
because if such an appendix is removed from 
the patient, he may be no better than before 

There are many other disturbances in the 
abdomen causing symptoms which are often 
erroneously confused with chronic appendi- 
citis, but it would be impossible for either Dr 
Bell or myself to take them up m the course 
of a short discussion As a practical clinician 
I would say that one of the most common ills 
w'hich IS not infrequently confused with 
chronic appendicitis, and which discredits 
operation for appendicitis, is ordinary consti- 
pation 

As a surgeon, I see frequently the results 
of operation on patients with chronic consti- 
pation — I see It perhaps more often than you 
roentgenologists do We also see many pa- 
tients who have been unwisely and injudicious- 
ly operated on because all the time they have 
had a disease of the gall bladder The gall 
bladder has not even been examined because 
the pain was on the right side of the abdo- 
men, and everyone thinks of appendicitis once 
the appendix has been mcnminated 

I feel myself that a diagnosis of chronic 
appendicitis should not be made without a 
complete gastro-mtestinal examination of the 
patient as well as a complete clinical examina- 
tion I would certainly be unwillmg to sub- 
mit myself to an operation for the removal of 
the appendix merely on roentgenographic evi- 
dence However, I am perfectly willing to be 
convinced that I may be w'rong on that point, 
and I hope that Dr Bell’s lead will enable us 
to tell with more precision about that matter 

Dr L R Sante (St Louis) It has not 
been mv good fortune to find a uniformly sat- 
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isfactory method for tlic diagnosis of appendi- 
citis I think, therefore, that \\c must give 
our utmost consideration to tins condition Dr 
Bell has noted, the hjpenrntabihty of the 
cecum I am sure tint, in certain instances, 
I have observed spasticity of the gastro-intes- 
tinal tract, but this does not seem to be con- 
fined to tbe cecum In other words, this same 
hjperirntabiht) maj be present any place 
along the gastro-mtestinal tract 
I recall clearl} one instance of acute ap- 
pendicitis \Mth abscess formation, m which 
there wns a spastic hour-glass constriction 
that completely divided the stomach I recall 
another instance of a large appendiceal ab- 
scess w'hich b> pressure caused a rounded de- 
fect on the large atonic cecum It thus ap- 
pears that spasticit} of the cecum cannot be 
considered uniformly present in appendicitis 
That spasticitj of the cecum docs occur, how'- 
e\er, I am quite convinced, but tint it can be 
considered as pathologic I am not convinced 
It IS difficult to check the reliability of one’s 
findings in appendicitis From the platform 
one pathologist made some such statement as 
this “I can take out tour appendix, or 
jours, or tours, or jours and send it to the 
pathologic laboratorj and find etidenccs of 
pathologj' ” As tvas brought out in Dr Gra- 
ham’s observation, altliough he maj' have had 
his appendix removed the patient maj' con- 
tinue tvith sj mptoms, therebj show ing that the 
appendix tvas not the offending organ In 
other tvords, the appendix may present evi- 
dences tvhich are definitelj pathologic and vet 
may not be the site of the trouble 

Our entenon for roentgen diagnosis of ap- 
pendicitis has been on the follotving five points, 
tvhich are given in the order of their impor- 
tance 

1 A painful point directlj'^ over the appen- 
dix 

2 Malposition of the appendix, an exces- 
sively long appendix extending into the 
pelt IS or up into the gall-bladder area, 
etc 

3 Restnction of mobilitj due to extrinsic 
adhesions or restrictions of motilitj' due 
to previous inflammatorv processes inter- 
fering tviUi peristalsis 


4 Inclusions in the appendix 

5 Delaj ed emptj mg The fact that the ap- 
pendix does not fill docs not mean it is, 
or IS not, pathologic 

I think that w'hile we must gite our utmost 
attention to Dr Bell’s observations, we are not 
justified in making any kind of absolute state 
nient on findings of this sort, because tliej are 
apt to be caused bj other lesions of gastro 
intestinal character 

Dr a David Willmoth (Louissille, K\ ) 
Those of us w'ho open the abdomen frequenth 
know that we ha\e in appendicitis two types 
of persons one presents acute appendiatis, 
w ith diarrhea, and the other comes wath con 
stipation (or, if we want to use the old term 
obstipation), which was most hkelj" diagnosed 
bv the doctor who first saw the case as infes 
tmal obstruction 

As far as I know. Dr Bell’s observ'ation is 
the first that has been made to trj to classifj 
this condition or to see what happens in this 
tj'pc of case I am quite sure that if the Doc 
tor had been able to follow his cases all the 
w a\ through, or perhaps over a period of time, 
he would have found that the cases present 
ing spasticitj at the head of the colon w'ould 
eventuallj have had the diarrhea Thei 
w ould have come to the operating table as 
cases in which the bowel had moved a number 
of times just previous, perhaps, to the remoial 
to the hospital 

Those in which there was no notice of the 
rapid constriction of the head of the colon 
w'ould eventually have come as cases of mtes 
tmal obstruction and been diagnosed as such, 
the blood count and Schilling differential count 
determining the surgeon’s decision 

If there can be any indictment brought 
against Dr Bell’s paper, it is the question of 
injecting barium for obsenmtion in suspicious 
cases of an acute appendix with high blood 
count In such cases, jou might arouse an 
appendix into activity' or j ou might burst the 
colon 

I want to take exception to the question of 
a chronic appendix Is there sucli a thing as 
a chronic inflammation^ I do not think so 
Inflammation is an acute process brought 
about by bacterial invasion, usually of p'* 
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ogcnic V3.ricty , the irnts-tion that you S6c in 
the appendix is a chronic hyperemia, generally 
the result of adhesions there It is not an in- 
flammatory process m any sense of the word 
If It were, the patient would have to have 
somethmg done 

After all, there are two places for studying 
pathology, one is the operatmg table and the 
other IS the mortuary slab That is where we 
see what really happens in a belly to cause 
trouble One of the speakers very aptly said 
that it was hard to tell what is going on In 
cases showing the most marked symptoms, if 
you open the abdomen you will find the ap- 
pendix practicall}’' normal In other cases in 
which there are no symptoms, no change in 
the blood count, you will find the appendix 
to be rotten What is the difference^ It is a 
question of the protection of the patient’s svs- 
tem Why does one get diarrhea^ Due to 
irritation of Meissner’s plexus and the Auer- 
bach’s plexus, there is stimulation of the gut 
That IS why a diarrhea is present If there 
is a partial paralysis of the nerve supply, con- 
stipation or intestinal obstruction is present 
I think the Doctor is in a field in which he 
may be able to give the surgeon some valuable 
information, if he can follow his cases farther 
and can see what happens for the next few 
hours As long as they are in no acute dan- 
ger, there will be no objection to his following 
the case If he ivants to take plates as a 
record, all right Personally I would much 
prefer a fluoroscope In my own clinic I do 
not take plates of a suspicious appendix I 
would much rather depend on the fluoroscope 
and see where I am putting my finger If 
the patient is tender, I am pretty safe in say- 
ing that the trouble is about the appendix 
This brings me to another thought, and that 
IS the matter of the chronic gall bladder, 
brought out by Dr Graham I am referring 
to the incision of 1 S inches that is made when 
appendectomy is performed I thought the 
daj was over when incisions 1 5 inches long 
w ere made When a ou open an abdomen, you 
make an incision long enough to make a diag- 
nosis Unless ^ou do that, how do 3'ou know 
what else is in the abdomen^ When )ou go 
down to the mortuary slab rou find that vou 
missed the entire target You would not have 


done that if you had opened through a longer 
mcision m the border of the nght rectus 
muscle The same inasion wull take you up 
to the gall bladder I think Dr Sante men- 
tioned some important pomts, and among them 
IS the question of how much you are going 
to rely on what you see tliere I know of no 
absolute, sure sign of what is going on in the 
abdomen The late beloved Dr Deaver said 
a long time ago that no man living could tell 
you what was gomg on in the abdomen with 
an acute appendix After many years of ab- 
dominal surger}', I want to say that I fully 
agree with what he said years ago No man 
can tell what is gomg on there 

Ds F C Christensen (Racme, Wis ) I 
am wondering how much of the deformity of 
the cecum may be due to its being, in many 
instances, from 50 to 75 per cent extrapen- 
toneal It would be interesting to study a 
senes of cecums and verify on the operating 
table the relation of cecal deformity to the de- 
gree of peritoneal covering present Adhe- 
sions, either congenital or followmg inflamma- 
tions other than appendiatis, may cause the 
deformity 

Dr Bell is right about the importance of a 
complete gastro-intestmal barium study How- 
ever, the expense incident thereto is often ob- 
jectionable, even prohibitive, especially under 
present economic conditions I have found it 
satisfactory to make 6- and 24-hour studies of 
barium meals in these cases, and which may be 
done at a nominal expiense to the patient 

I should like to have Dr Bell tell us what 
his findings of cecal deformities have been 
after banum meals Sometimes it is difficult 
to obtain a good cecal filling with a barium 
enema, as w'ell as being more expensive and 
time-consuming 

In his discussion Dr Graham mentioned the 
frequent pitfalls into which a diagnosis of 
chronic appendiatis leads a surgeon He said 
that if a gall-bladder study were made the re- 
sult wmuld be more correct diagnoses and 
feiver operations for chronic appendicitis I 
should like to add that no operation for 
chronic appendicitis should be done until the 
question of pj^elitis and ureteral strictures has 
been given serious consideration, especially in 
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isfactor) melhocl for tlic diagnosis of appendi- 
citis I tliink, therefore, that ^\e must give 
our utmost consideration to this condition Dr 
Bell has noted, the hj'perirntabihty of the 
cecum I am sure that, m certain instances, 
I have observed spasticity of the gastro-intcs- 
tinal tract, but this docs not seem to be con- 
fined to the cecum In other ^\ords, tins same 
h}'pcrirritabiht} ma} be present ana place 
along the gnstro-intestinal tract 
I recall clearl}'^ one instance of acute ap- 
pendicitis a\ith abscess fonnation, in which 
there was a spastic hour-glass constriction 
that completely divided the stomach I recall 
another instance of a large appendiceal ab- 
scess w'bich by pressure caused a rounded de- 
fect on the large atonic cecum It thus ap- 
pears that spasticity of the cecum cannot be 
considered umforml} present in appendicitis 
That spasticity of tlie cecum docs occur, how'- 
ever, I am quite convinced, but that it can be 
considered as pathologic I am not convinced 
It is difficult to dieck the reliability of one’s 
findings in appendicitis From the platform 
one pathologist made some such statement as 
this “I can take out a our appendix, or 
}ours, or yours, or yours, and send it to the 
pathologic laboratory and find evidences of 
patholog}' ” As was brought out in Dr Gra- 
ham’s observation, although he may have had 
his appendix removed the patient may con- 
tinue wath symptoms, thereby showing that the 
appendix w'as not the offending organ In 
other wmrds, the appendix may present evi- 
dences which are definiteb pathologic and vet 
may not be the site of the trouble 

Our cnterion for roentgen diagnosis of ap- 
pendicitis has been on the following five points, 
which are given in the order of their impor- 
tance 

1 A painful point directly over the appen- 
dix 

2 Malposition of the appendix, an exces- 
sively long appendix extending into the 
pelvis or up into the gall-bladder area, 
etc 

3 Restnction of mobility due to extrinsic 
adhesions or restrictions of motiht} due 
to previous inflammatory processes inter- 
fering with peristalsis 


4 Inclusions m the appendix 

5 Deh} ed empt} mg The fact that the ap- 
pendix docs not fill docs not mean it is, 
or IS not, pathologic 

I think that while we must give our utmost 
attention to Dr Bell's observations, we are not 
justified in making any kind of absolute state 
ment on findings of this sort, because the) are 
apt to be caused bj other lesions of gastro- 
intestinal character 

Dr a David Willmoth (Louisville, Ki ) 
Those of us wlio open the abdomen frequentl) 
know' that we have in appendicitis two hpes 
of persons one presents acute appendiatis, 
with diarrhea, and the other comes with con 
stipation (or, if we want to use the old term, 
obstipation), which was most likelj diagnosed 
bj' the doctor who first saw the case as intes 
tinal obstruction 

As far as I know , Dr Bell’s obsen'ation is 
the first that has been made to tiy to classifi 
this condition or to sec what happens in this 
t) pe of case I am quite sure that if the Doc- 
tor had been able to follow his cases all the 
wai through, or perhaps over a penod of time, 
he would have found that the cases present 
ing spasticiU at the head of the colon would 
eventuallj have had the diarrhea The) 
would have come to the operating table as 
cases in which the bowel had moved a number 
of times just previous, perhaps, to the remowl 
to the hospital 

Those m which there w'as no notice of the 
rapid constriction of the head of the colon 
would eventuallj' have come as cases of mtes 
tinal obstruction and been diagnosed as such 
the blood count and Schilling differential count 
determining the surgeon’s deasion 

If there can be any indictment brought 
against Dr Bell’s paper, it is the question of 
injecting barium for observation in suspicious 
cases of an acute appendnx w'lth high blood 
count In such cases, vou might arouse an 
appenchx into activity or jou might burst the 
colon 

I want to take exception to the question of 
a chronic appendix Is there such a thing as 
a chronic inflammation ^ I do not flunk so 
Inflammation is an acute process brought 
about bj bacterial invasion, usuall)' of pj- 
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T he necessity of a filter for removing 
undesirable soft radiation has been 
recognized since the early days of 
radiotherapy During the time when only 
comparatnely low \oltages were obtained, 
filters were commonly of aluminium, glass, 
leather, or combinations of these matenals, 
and were established arbitrarily in various 
clinics With the development of x-ray 
tubes to operate at higher r oltages, and the 
introduction of instruments for measuring 
the radiation, the question of filtration be- 
gan to be studied experimentally 

The criterion rvas established that, for 
radiation to be satisfactory for deep therapy, 
it should be homogeneous For practical 
purposes, radiation is said to be homogene- 
ous when its absorption curve, plotted to a 
semiloganthmic scale, is a straight line At 
first, homogeneity was determined with re- 
spect to absorption in aluminium, since this 
metal was being used for other physical 
studies of the roentgen rays Later, w'hen 
it was recognized that homogeneity should 
be determined with respect to a substance 
more closely resembling tissue, water be- 
came generally used 

The thickness of aluminium, or glass, 
filter necessary to delner radiation homo- 
geneous with respect to absorption in water 
increased rapidh as higher voltages w^ere 
attained, and it became expedient to use 
other metals Iron, copper, and zinc w'ere 
the most practical, particularly the tw'o lat- 
ter, w'hich w'cre found to be almost equiva- 
lent in filtering effect Tunghng, in 1920, 
summarized the w'ork w'hich had been done 
up to that time, and concluded that from 
0 5 to 0 75 mm of copper or zinc w'as the 

'Read before the Radiological Soc)cl> of ^o^th Amenca 
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necessan' and sufficient filter for radiation 
in the neighborhood of 200 K V , the exact 
amount depending on the type of apparatus 
and tube (1) This, with 1 or 2 mm of 
aluminium as a secondary^ filter, has re- 
mained fairly standard for deep therapy 

Howe\er, m studying the ever important 
question of how to increase the depth dose, 
experimenters found that one means was to 
increase the filter In other words, the op- 
timum condition had not been found when 
so-called homogeneity was reached In a 
paper from the Memorial Hospital in 1923, 
the increase m depth dose with increase in 
copper filter for thicknesses up to 1 7 mm 
of copper was discussed (2) Small in- 
creases in depth dose were found with in- 
crease m filter, but, in order to obtain these 
increased doses, it was found that the irra- 
diation time had to be increased m a much 
higher ratio 

Such investigations as this showed that, 
from the point of view of the depth dose 
delivered, there was a certain advantage m 
increasing the filter They emphasized, 
however, the economic difficulty of making 
such changes in a busy clinic where, if every 
treatment were made twice as long, fewer 
patients could be cared for On this basis, 
It gradually came about that two standard 
filters were established, according to their 
practicability m a given institution, 0 5 mm 
of copper if there was a great pressure of 
patients, and 2 mm of copper if there w’ere 
sufficient facilities to permit its use Copper 
m a thickness of 2 mm was not considered 
an optimum filter, it w'as simply a com- 
promise to obtain the greatest possible depth 
dose compatible wuth a practical irradiation 
time 

There had been no reason for supposing 
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^\ omen Perhaps 50 per cent of the surgeon’s 
failures to secure relief by removing a so- 
called chronic appendix may be charged to 
P3elitis and ureteral strictures 

Dr S C Barrow (Shreveport, La ) I 
believe that we have done a great deal of good 
down in my section in our work on examina- 
tions of the chronic appendix, and I take the 
stand that there is a difference between a 
chronic appendix and clironic appendicitis I 
feel that radiologists have more to do with 
the chrome appendix than with chronic ap- 
pendicitis 

The question is Can we show whether or 
not we have a chronic appendix^ One of the 
greatest fighters on this issue was our 
lamented friend. Dr John Deaver He per- 
formed 740 consecutive operations on what 
he called cases of chronic appendix, enumerat- 
ing tlie pathologic findings Thej’’ were, as I 
remember them, a congested condition, an in- 
flammatory condition, fibrous tissue formation, 
elongation and dilatation, clmging and fixation 
He found those conditions in the 740 cases 
upon which he operated Therefore, I say 
that if we can demonstrate tliose conditions 
pre-operatively, we can truthfully say that we 
can diagnose a chronic appendix 

Fluoroscopically the congestion and inflam- 
mations m an appendix are present by the 
sense of touch as responded to by the patient, 
and I believe that the painful point, fluoro- 
scopically, IS one of our strongest points in 
making the diagnosis of a diseased appendix 
The fibrous tissue formation is showm by the 
irregularity in the contour of the appendix 
Elongations and dilatations are, of course, 
present fluoroscopically and otherwise Club- 
bing, fixation, and all of these diverse {Kunts 
that Dr Deaver found in the 740 cases, are 
simple procedures to demonstrate roentgen- 
ogp^phically 

Dr Bell says that he cared nothing about 
x-rays — he later says it was because he could 
not rely upon his interpretations The onl^' 
advice that we could give to one in that state 
of mind w'ould be to consult somebody on 
whom he could relj I am stronglj of the 
opinion that no examination of a chronic ap- 
pendix IS proper without a complete gastro- 


intestinal study, barium by mouth, followed 
all the way through 

We owe a double obligation in examining 
any patient, and that is to make the diagnosis, 
or assist in it, and then see that the patient, if 
It lies within our powder to do so, follow's the 
proper course I find that, w'hen I examine a 
patient and feel convinced that he has a 
chronic appendix, it is far easier for me wath 
m) consultant to show- that patient the condi- 
tion and lead him to the operating room, than 
it W'ould be if I talked to him on clinical symp- 
toms all da} long 

Dr Bell (closing) Dr Graham has em- 
phasized the functional basis of this t}^^ of 
examination It is because of this basis that 
I believe it is of real value Post-operative 
results have been gratifying in the large 
majonty of cases that could be followed 
However, m tw'O, although there has been 
some improvement, many of the s}Tnptoms are 
still present In both of tliese cases there was 
a large element of worr} and nervousness 
Generalized irntabiht} of the colon, which 
seemed more marked m the proximal third 
was present m both 

Dr Sante described his procedure in exam- 
ination of the appendix I purposely have 
based my diagnosis largely, if not entirely, on 
the behavior of the cecum m this group of 
cases in order to determine its reliabiliti 
How'ever, I believe the examiner should make 
use of all methods insofar as they have proven 
reliable At the present time, I give barium 
by mouth 12 hours before examining the 
colon, as above described, and m my examina- 
tion I observe w ith the fluoroscope the filling 
of the cecum, its general appearance, etc If 
the appendix is filled, I note its position, mo- 
bility, t}'pe of filling, and determine if local- 
ized tenderness is present In some cases the 
patient is examined later to determine the 
emptying time I do not wash to give the im- 
pression that I believe that, by this examina- 
tion, one can sa} which case should come to 
operation and w'hich should not I do be- 
lieve, how'ever, that an intelligent use of it 
will aid materiall} in determining in w'hicli 
cases satisfacton' post-operative results mai 
be anticipated 
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8 per cent o\er a range of half value layers 
in copper from 0 1 to 2 5 millimeters 
The ionization currents were measured by 
means of the vacuum tube measuring device 
regularly used at Memorial Hospital, de- 
scribed elsewhere (6) 

The filters used, together with the intensi- 
ties of radiation transmitted by them, are 
listed in Table I Radiation intensities have 
been given tliroughout this paper in terms 
of electrostatic units per second read on the 
measuring instrument, rather than m roent- 
gens, because of tlie uncertainty which still 
attends tire measurement in roentgens of 
ver)^ soft radiation, such as will be found in 
the deptli of the water phantom, even with 
fairly heavy initial filtration This will 
make no difference in any of the conclusions 
reached, since tliey are concerned with com- 
parisons only, not with absolute values The 
second and fourth columns m Table I give 
the actual values of the ionization currents 
in air and on the surface of tlie water 
phantom (chamber half submerged) The 
tliird and fifth columns give the relative 
amounts of radiation transmitted by the 
1 arious filters, on a basis of that from 0 55 
mm of copper as 100 per cent It is evi- 
dent that tliese relative values are not influ- 


tensities ‘ it is seen mat in every 
cept for 8 6 mm of aluminium, the radia- 
tion at 1 cm depth, or when the chamber is 
just barely more than completely submerged, 
varies from that on tlie surface by only 1 
or 2 per cent At a depth of 3 cm , the 
variation in intensity is only 4 per cent be- 
tween the highest and tlie lowest values, 
showing no advantage for the heavier filters 
This is due to the fact that the vanation in 
intensity is caused partly by absorption of 
the radiation by the water and partly by 
scattering For small depths, the scattering 
effect IS predominant, and it has been 
shoun that it is the same for all the 
qualities of radiation used in the experi- 
ment As tlie depth increases, it is to be 
expected tliat the absorption effect will be- 
come more pronounced, giving higher in- 
tensities for the more heavily filtered radia- 
tions This is, in fact, noticeable at a depth 
of 5 cm , and increases with increasing 
depth The differences for different filters, 
however, are never very great At a depth 
of 10 cm , an increase in filter from 0 5 to 
2 16 mm of copper has increased the inten- 
sity by only 6 per cent, and from 0 5 to 4 4 
mm of copper by only 15 per cent With 
regard to the use of aluminium secondarv 


enced by the scattered radiation at the sur- filters, it would seem that, in the case of 
face of the phantom That is, for the quali- copper primary filters, they are of little 
ties of radiation used m the experiment, the assistance m increasing the depth dose 
back-scatter is the same for all (see last However, it must be remembered that the 
column of the table) From this it is ionization chamber used had a wall of more 
evident that the ralue for the intensity than 1 mm of celluloid, and tins would ab- 
of radiation at the center of a 100 sq cm sorb any zvry soft secondaty radiation from 
field on tlie surface of the phantom may be copper reaching the surface of the water, 
found from that in air bv multiplying the that it would not register m the ionization 
latter by 1 266, for radiations within the current As a matter of fact, there is such 
quality range of these experiments, as given ^ radiation from copper, capable of 
bv a chamber of the tjpe used in tins work traversing 15 cm of air, but absorbed com- 
In Table II are gnen the percentage depth m about 1 mm of tissue There- 

intensities, for each radiation, in terms of 1 ^ e filter is within 15 cm of the 

Its ^ aluc at the surface There is no means ^'ation must be remoi ed, other- 

hcre of relating actual amounLs of radiation contribute to the production of 


( tins tabic supplies onh rclatjzc depth in- count proportional to depth intensi 

1 tie? for a gittn amount of radiation on the lurface 
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copper the best filter material, but it had 
several practical advantages It could be 
readil} obtained in a pure state, so that there 
would be no question of impurities m the 
metal affecting tlie quality or quantity of 
radiation transmitted by a giyen filter It 
could be rolled into sheets of uniform tliick- 
ness, and tlie la3^er necessary to effect the 
desired filtration was neither so thick as to 
be unwieldy nor so thin that it had to be 
handled witli especial care In 1923, 
Erskine and Smith made a study of a large 
number of materials (3) They determined 
tlie thicknesses of these substances which 
transmitted equal amounts of radiation m 
air, and then measured tlie absorption of the 
beams m water Their conclusion was that 
elements of intermediate atomic weight 
vyere better than tliose of either higher or 
lower value Copper, nickel, and 7inc were 
grouped closel}', and were considerably bet- 
ter tlian gold, which fell almost into the 
class with water and paraffin Tin occupied 
an anomalous position, agreeing with gold 
for small depths of water but approach- 
mg copper for greater depths These 
autliors did not make a detailed study of 
different thicknesses of their filter materials 
In 1928, Thoraeus made tlie obsenmtion 
tliat it IS always uneconomical to use thick 
filters (4) For a given average quality of 
transmitted radiation, a greater quantity will 
be delivered by a tliinner la)"er of a heavier 
element He has developed a combination 
filter consisting of 0 4 mm of tin plus 0 25 
mm of copper plus 1 mm of aluminium, 
w'hich he finds v^ery efficient He claims 
for it a considerably higher transmission 
(surface dose) than for 2 mm of copper 
with a slightty higher percentage depth dose 
This would show it to be a v erv^ economical 
filter for practical use, when radiation of 
this quahtv^ is desired About tlie same time, 
Lenz advmcated a filter of 0 5 mm of silv er 
to replace 2 mm of copper He found that 
the two gave almost identical surface doses. 


but that the silv er filter dehv ered a some- 
what greater depth dose 

In view of the relatn eh small amount of 
practical data available on filters, it seemed 
advisable to investigate the surface and 
depth doses obtainable when a number of 
different ones are used under conditions 
comparable to tliose used in therapy 

These doses depend on the target-skin 
distance, and on the irradiated area, as 
well as on the filter It has been shown, 
how ev er, tliat, for practical purposes, these 
effects are independent of each otlier (2) 
The effect of distance, for those greater 
than 50 cm , maj' be calculated bv means of 
tlie inverse square law, for anj filter and 
field The effect of the size of tlie field has 
been carefull} investigated and reported in 
the paper just referred to By means of 
data tabulated in this paper, the change in 
depth dose with irradiated area may be cal- 
culated for any filter and distance K\peri- 
ments completed w ithin the last few montlis 
have corroborated these findings (5) Ac- 
cordingly the present investigation has been 
made for one target-skin distance, 50 cm , 
and one irradiated area, 1(X) square centi- 
meters 

The x-ravs used w ere supplied bv a w ater- 
cooled Coolidge tube, operating at 200 K V 
and 30 ma , on an outfit with a mechanical 
rectifier An aluminium water phantom 
wms used, cvdmdric in shape, 37 cm in 
diameter, and 32 cm deep At no time was 
the ionization chamber less tlian 15 cm 
from the sides and bottom of the phantom 
The spherical ionization chamber was of 
celluloid, about 1 mm m wall thickness, 
coated on the inside vv itli India ink, to make 
It conducting It was 1 8 cm in diameter 
and was supported on a stem 0 5 cm m 
diameter This chamber w'as calibrated 
against the standard air chamber over a 
range of radiation from 100 KV, unfil- 
tered to 200 K V , with 5 mm of copper 
filter The total vanation was found to be 
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an erythema, while adding nothing at a reason, lead is less efficient as a filter for 
depth In other words, the relative depth deep therapy tlian substances of somewhat 
dose will be less In the case of the tm and lower atomic number 

silver, the secondary radiation is hard As for the actual amounts of radiation 
enough to penetrate the celluloid chamber, delivered m a given time, some information 
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nd, accordingly, the aluminium secondarv' 
liter shows an advantage Lead, being a 
nore cffectn e filter for tlie harder ravs tlian 
ubstanccs of lower atomic numlier, trans- 
iits a beam from which a higher percentage 
f them have been remoied, and w’hich is, 
icrefore, softer, on the a^e^age, than for 
le other filters Such a beam will deliver 
smaller relatne depth dose For this 


may be obtained from Table III Here, for 
a certain group of filters, are listed both the 
percentages and actual depth intensities At 
the beginning is 4 4 mm of copper, and, at 
the end, 0 55 mm , the extreme filters used 
Betiveen tliese are listed fii e which give ap- 
proximatel) the same deptli intensities as 2 
mm of copper From these data it is evi- 
dent that, for a veiy^ small increase in in- 
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TAHLE I AJIOUNTS or radiation transmitti d n\ various filters 

200 KV, 50 CM TARGI T-SURIACF DISTANCE 100 SQ CM FIFI D 


Filter 

mm mctnl 


Amount o 

f ridntion 


— “ ■=^ 

Back 

scatter 

Percentage 

In 

w 

In pinntom 

(cliambcr half submerged) 

E.SU 

I’crccntiRC 

RSU 

Percentage 

44 Cu-f 2 A1 

0 168 

13 1 

0210 


25 

44 Cu 

0182 

142 

0224 

13 8 

23 

216 Cu -f-2 A1 

0392 

308 

0500 

309 

28 

216 Cu 

0430 

33 7 

0 549 

33 9 

29 

1 10 Cu + 2 A1 

0 712 

55 5 

0900 

55 5 

26 

1 10 Cu 

0 790 

61 5 

1008 

62 0 

28 

055 Cu4-3 A1 

1 050 

818 

133 

820 

27 

0 55 Cu -fl A1 

1 195 

93 0 

1 51 

932 

26 

0 55 Cu 

1 275 

100 

162 

100 

27 

■Emm 

0 342 

26 8 

0440 

271 

■mi 



406 

0 678 

418 


mfillHm 


466 

0 759 

46 7 

27 

074 Sn 


320 


316 

23 

0 56 Sn 


42 7 


422 

25 

037 Sn-f 2 A1 


53 0 


53 5 

28 

0^7 Sn 

0 788 

618 


616 


Thomeus 

0619 

481 

0 781 

48.3 

. 26 [ 



32 7 

0 520 

321 




359 

0 579 

35 7 

■mi 

865 AI 

142 

112 

181 j 

112 

27 


TABLE II PERCENTAGE DEPTH DOSES OBTAINED WITH VARIOUS FILTERS 

200 K V , SO CM TARGET-SURFACE DISTANCE, 100 SQ CM FIELD 


Filter 

Depth — centimeters 

mm metal 

0* 

1 

3 

5 

7 

10 

lo 




863 

676 


36 7 




102 

870 

683 


376 

196 

2 16 Cu 4- 2 Al 



87J 



344 


2 16 Cu 


101 

873 

66.5 

514 

346 

17 5 

11 Cu + 2 Al 



865 



344 




102 

872 

666 


339 

I6r3 

0 55 Cu + 3 Al 



866 



33 1 


0 55 Cu -i- 1 Al 



868 

666 


33 1 


0 55 Cu 


101 

861 

65 6 


32 6 

15 1 

045 Pb 

100 

101 

858 

65 8 

512 

345 

164 

■ 1 ll 

100 


868 

668 


33 1 


0 30 Pb 

100 

102 

862 

665 

504 

32 7 


0 74 Sn 

100 

102 

865 

663 

1 52 8 


■s 



102 

868 

668 

521 



0 37 Sn4-2 AI 

100 


862 

682 




037 Sn 

100 

102 

850 

65 9 




Thoraeus 


102 

87 7 

674 

52 5 

348 

169 

0 S Ag -f 2 AI 



888 

681 


35 6 


0 5 Ag 


101 

86S 

664 

501 

345 

17.2 

&6S Al 

100 

97 

866 

630 

470 

298 

13 5 


The lonintion chimber wn» h«lf lubmerged for 0 depth 
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a gam of only 6 per cent in the depth dose 
For the same gam m depth dose, the 
Thoraeus filter will deliver the required sur- 
face dose m 21 4 minutes It is, therefore, 
much more efficient than 2 mm of copper 
These comparisons are brought out m the 
first part of Table IV Here are tabulated 
the irradiation times necessary to deliver the 
same quantity of radiation on the surface, 
for certain selected filters In administer- 
ing this dose on the surface, the 44 mm 
copper filter will deliver a 15 per cent 
greater dose at a depth of 10 cm than the 
0 55 mm copper filter, but it will take 8 9 
times as long to accomplish it In this table, 
again, the superionty of the Thoraeus filter 
over others m its own class is brought out 
In contrast with the results shown m the 
first part of this table are those m the second 
part Here are shown the changes m depth 
dose and irradiation time brought about by 
changing the target-skin distance In this 
case, a 15 per cent increase in the dose at a 
deptli of 10 cm is obtained by increasing 
tlie distance from 50 to 85 cm , with an 
exposure time for the second distance only 
2 9 times as long as for the first It is evi- 
dent from these results that it is much more 
efficient to increase depth dose by increasing 
the target-skin distance than by increasing 
the filter, for filtrations higher than 0 5 mm 
of copper 

In all the above discussion, nothing has 
been said of the possible advantage in cancer 
therapv of the harder types of radiation 
From the point of Anew of therapy, the 
problem becomes A^er)^ much immlved at this 
point There is some eAndence that rays of 
shorter AAave length are more adi'antageous 
in some cases On the other hand, with 
sufficient increase in filtration to affect mate- 
nallv the quahtA of tlie radiation, the time 
of treatment becomes so great that it cannot 
be completed at a single sitting Between 
treatments there is time for partial recOA’^er)'- 
in the irradiated tissues If normal and 
malignant tissues recoAcr from radiation 
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effects at the same rate, the effect of this 
recovery on the course of the disease may be 
insignificant On the other hand, if the 
rates are different, it will have an important 
beanng on the method of choice for irra- 
diation The entire problem is outside the 
scope of this paper, which can deal only 
with intensities or quantities of radiation as 
determined by ionization measurements 
Absorption curves were made for the dif- 
ferent radiations studied, in copper and 
aluminium, to see if any method could be 
found of determining the depth doses from 
measurements made in air In Figure 1 is 
giA'en a scheme whereby the half value layer 
in copper, as determined in air, and the per- 
centage depth dose, at various depths in 
Avater, are related Each line represents the 
percentage intensities, at specified depths, 
for radiations having half value layers as 
indicated on the horizontal scale The ex- 
perimental points for all the copper filters 
used, together with certain silver, lead, and 
tin filters, and tlie Thoraeus compound, are 
giA^en Straight lines fit these very well, the 
greatest error for any point being less than 
3 per cent Therefore, within a range of 
half value layers m copper from 0 8 to 2 5 
mm , as soon as the half value layer for a 
given radiation is known, depth doses mav 
be read directly from these curves 

An attempt has been made to compare 
these values Avith those in the literature 
Unfortunately, feiv authors give the half 
A^alue layer for the radiations Avith Avhich 
their depth doses Avere determined Hoav- 
eA er, no values have been foimd Avhich dis- 
agreed seriously Avith these, if measurements 
Avere made Avith small “air-Avall,” graphite, 
or horn chambers (Photographic meas- 
urements give uniformly higher results ) 
In particular, our oum earlier data, and 
those given bv docker and Kaupp, Grebe 
and Nitzge, SieAert, and Thoraeus, agree 
Avithin a feAv per cent Avith the values ob- 
tained from these cuix^es (2, 7, 8, 9, 4) 

It IS eAident, therefore, that tins chart 
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TABLE HI COMPARISOL OE AMOUNTS OE RADIATION DELIVERED AT VARIOUS 

DEPTHS WITH DIFEERENT INITIAL EILTRATIONS 
200 K \ , 50 CM TARGET-SURFACE DISTANCE, 100 SQ CM FIELD 


Filter 

Depth — centimeters 

mm metal 

0* 

3 

5 

7 

10 

15 

44 Cii 

E.SU 

% 

0 224 

100 

0195 

870 

0153 

(>S3 

0121 

540 

0084 

37 6 

mm 

2 16 Cu 

ESU 

% 

0 059 

100 

0485 

873 



0190 

346 

0096 

175 

045 Pb 

ESU 

7c 

0440 

100 

0377 

858 

0294 

65 8 

0225 

512 

0152 

345 

0072 

164 

0 56 Sn 

ESU 

7c 

0 682 

100 

0 592 
868 

0 456 
668 

0 355 

52 1 


0117 

172 

0 5 Ag 

ESU 

% 


0500 

865 

0384 

664 

0290 

501 



Thoraeus 

ESU 

7o 

0 781 

100 

0685 

87 7 

0 526 
674 

0410 

52 5 

0272 

348 


055 Cu 

ESU 

7c 

162 

100 

140 

861 

1 06 

656 

0 810 

SOI 

0 528 

326 

19 


•For 0 depth the chamber wzs half submerged 


TABLE IV COMPARISO^ OF CH \NGES IN DEPTH DOSE \ND IRRADIATION TIME 

OBTAINED B'i CHANGING FILTER AND B\ CHANGING TARGET-SKIN DISTANCE 

200 K \ , 100 SQ CM FIELD 


Constant distance — 50 cm 

Constant filter — 0 5 mm Cu 

Filter 
mm metal 

ESU 

at 

surface 

7c 

depth 

dose 

10 cm 

Irradiation 
time for 
given 
surface 
dose 

Distance 

cm 

ESU 

at 

surface 

7c 

depth 

dose 

10 cm 


0 55 Cu 

162 

32 6 

100 

50 

162 

32 6 




345 


60 

1 12 


145 



34 5 

mm 

70 

084 


194 



345 

mm 

85 


37 6 

290 

4 4 Cu 

018 

376 

890 

100 

040 

388 

400 


tensity of radiation at a deptli, a very great 
decrease occurs at the surface, so that the 
delivery of a given dose (total quantity} 
w ill take ver}' mucli longer witli the higher 
filters The data are tabulated m electro- 
static units per second Assume that a total 
ot 1,000 e s u IS necessan' for one erv'thema 
dose Witli a filter of 0 55 mm copper. 


tins quantity will be deln ered on tlie sur- 
face in 620 seconds, or 10 3 minutes In 
tins time, 32 6 per cent of an erjdhema dose 
will be delivered at a depth of 10 centi- 
meters With a filter of 2 16 mm of cop- 
per, the time necessary to deliver one 
erjahema dose i\ ill be 30 5 minutes, or tliree 
times as long as for the 0 5 mm filter, witli 
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447-462 
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(9) SiEVERT, Rolf Fine Methode zur Messung 
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Medmn, mit einem Anhang enthaltend 
emige Formeln und Tabellen fur die 
Berechnung der Intensitatsverteilung bei 
■y-Strahlungsquellen Acta Radiol , 1932, 
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STANDARDIZATION OF ROENTGEN DOSAGE BY MEANS OF 

METHYLENE BLUE" 

Bv WILHELM STENSTROM, Ph D , and ANNE LOHMANN, M A^ Minneapous 
Section of Biophvsics and Cancer Institute, UmversiU of Minnesota 


T he ionization produced by roentgen 
rays in air can be determined with 
considerable accuracy if the measure- 
ments are properly made and adequate pre- 
cautions are taken. There are, however, 
several reasons why it would be of advan- 
tage to have available as well a simple and 
satisfactory chemical method for measure- 
ments of x-ray dosage It seems probable 
that such a method can be worked out, for 
many organic substances undergo changes 
when they are irradiated while m solution 
A dilute aqueous solution, containing sub- 
stances built up from light atoms, has ap- 
proximately the same absorption and scat- 
tering abilities as tissue Containers filled 
with the solution of such a substance may be 
sealed and sent to different places for irra- 
diation and returned to the central labora- 
tory for examination Such a method would 
make it easy to obtain reliable standards for 
the different x-ray machines without lery 
much expense and in the absence of persons 
with enough training in physics to handle 
delicate ionization apparatus 

In order that a chemical method for 
measurements and standardizations of 
roentgen dosage may become practical, the 
folIoM ing requirements must be fulfilled 

*Read before ibc Radioloptcal Society of North America 
at the Scienteenih Annual McctinE at St Louis Nov 30- 
Ptc 4 1931 


1 Absorption and scattering of roent- 
gen rays m the medium must approximate 
that of tissue 

2 The chemical change to be measured 
must have a simple relation to the dose The 
same dose must produce the same change at 
all tunes 

3 The medium must be stable enough so 
that It may be left for at least some few 
days before measurements are made 

4 The method for determining the 
amount of change must be relatively simple 
and should permit determination of the do- 
sage to an accuracy of at least 5 per cent 

5 The medium (solution) should be 
easv to obtain and reproduce 

6 The change needed for measurements 
must be produced bv a reasonable dose 

7 A fairly small amount of solution 
should be sufficient for each exposure 

Although a number of pitfalls have to be 
avoided, we believe these requirements can 
be fulfilled by a properly prepared solution 
of methylene blue It is our intention to 
describe how we succeeded in overcoming 
some of the difficulties, how the solutions 
were prepared and irradiated, and how the 
measurements were carried out Some of 
the details will be omitted as they have al- 
ready been described in an earlier publica- 
tion (4) 
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may be used, with reasonable assurance of 
the accuracy of the data obtained tlierefrom, 
for determining depth doses witliout actual- 
ly making measurements witli a Avater 
phantom For radiation at 200 KVP 
(sphere gap), 50 cm target-skin distance, 
100 sq cm field, tlie A'alues may be read 
directly from the chart For the same yolt- 
age, but for otlier distances and fields, tliey 
may be calculated from tliese by tliemetliods 
already described No tests have been 
made for otlier imltages However, for 
values not i erv different from 200 ICV , the 
chart will probably give good approxima- 
tions to the depth doses 

SUMMARY 

For 200 K V x-rays, with a 50 cm tar- 
get-surface distance and an irradiated field 
of 100 sq cm , tlie intensity of radiation 
reaching various depths m a water phantom 
has been measured, for a wide range of 
initial filtrations These filters include a 
number of tlucknesses of copper, tin, and 
lead, and 0 5 mm of silver, with and Avith- 
out aluminium secondar}' filters, and the 
special compound filter of Thoraeus 

Other fields and distances were not used 
because it has been shown previousl}' that 
the effects due to tliese factors are independ- 
ent of the filter, within the limits used m 
practice 

The relative amounts of radiation trans- 
mitted by tlie filters were found to be the 
same, whetlier measured in air or on the 
surface of tlie phantom, showing that the 
back-scatter at the surface was the same for 
the qualities of radiation included in this 
study It amounts to 26 6 per cent of the 
intensity of the direct beam 

The intensiti' of all the radiations at a 
deptli of 1 cm was slightly higher than at 
the surface At a depth of 3 cm , it was 
about 87 per cent of the surface \alue for 
all the filters tested At greater depths, the 
heai ler filters began to show somewhat 


higher intensities, but there was no marked 
gam before a depth of 10 cm had been 
reached 

Due to tlie effect of the Avails of tlie ion- 
ization chamber, it Avas impossible to deter- 
mine quantitatively the adi'antage of sec- 
ondaty filters of aluminium in increasing 
the depth doses 

In order to utilize the greater intensities 
from tlie higher filters m delii'ering greater 
depth doses, it is necessary to use relatively 
A'er}' long irradiation times 

Tlie same gam m depth dose may be ob- 
tained b) increasing tlie target-skm distance, 
with a considerably smaller increase m irra- 
diation time 

The depth dose in water has been corre- 
lated Avith the half value laAer of the radia- 
tion 111 copper A scheme is offered Avhere- 
by depth doses for any radiation AAuthin the 
range of the experiments may I>e obtained 
as soon as the half value Ia 3 'er in copper is 
knoAvn 

In conclusion tlie autliors Avish to acknowl- 
edge tlieir indebtedness to Dr Failla, aaFo 
suggested tlie problem, for his interest and 
advice during tlie course of tlie AA'ork They 
desire to thank Messrs R C Woods and 
E F Moran for assistance m making 
measurements and calculations They also 
AVish to thank Dr Lenz for liis courtesy m 
lending them the silver filter 
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STANDARDIZATION OF ROENTGEN DOSAGE BY MEANS OF 

METHYLENE BLUE' 

By WILHEL3I STENSTROM, Ph D , and ANNE LOHMANN, M A , Minneapous 
Section of Biophysics and Gincer Institute, University of Minnesota 


T he ionization produced by roentgen 
rays in air can be determined with 
considerable accuracy if the measure- 
ments are properly made and adequate pre- 
cautions are taken There are, however, 
several reasons why it w'ould be of advan- 
tage to have available as well a simple and 
satisfactory chemical method for measure- 
ments of x-rav dosage It seems probable 
that such a method can be worked out, for 
many organic substances undergo changes 
when they are irradiated while m solution 
A dilute aqueous solution, containing sub- 
stances built up from light atoms, has ap- 
proximately the same absorption and scat- 
tering abilities as tissue Containers filled 
with the solution of such a substance may be 
sealed and sent to different places for irra- 
diation and returned to the central labora- 
tory for examination Such a method would 
make it easy to obtain reliable standards for 
the different x-ray machines without rery 
much expense and in the absence of persons 
with enougli training in physics to handle 
delicate ionization apparatus 

In order that a chemical method for 
measurements and standardizations of 
roentgen dosage may become practical, the 
following requirements must be fulfilled 


‘Rtjil bclorc the Radioloptil Socitly of Xortb Amenu 
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1 Absorption and scattering of roent- 
gen rays in the medium must approximate 
that of tissue 

2 The chemical change to be measured 
must have a simple relation to the dose The 
same dose must produce the same change at 
all times 

3 The medium must be stable enough so 
that It may be left for at least some few 
days before measurements are made 

4 The method for determining the 
amount of change must be relatively simple 
and should permit determination of the do- 
sage to an accuracy of at least 5 per cent 

5 The medium (solution) should be 
easy to obtain and reproduce 

6 The change needed for measurements 
must be produced br a reasonable dose 

7 A fairly small amount of solution 
should be sufficient for each exposure 

Although a number of pitfalls have to be 
avoided, we believe these requirements can 
be fulfilled b} a properl}-^ prepared solution 
of methylene blue It is our intention to 
describe how we succeeded in overcoming 
some of the difficulties, how the solutions 
were prepared and irradiated, and how the 
measurements were earned out Some of 
the details will be omitted as they have al- 
ready been described m an earlier publica- 
tion (4) 
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It IS necessaty to have m mind that the 
eflfect of radiation upon die dissoh'^ed sub- 
stance IS influenced by the solvent In all 
our experiments distilled water was used 
It was necessary to use verj' dilute solutions 
in order that the change produced b}’’ a rea- 
sonable amount of radiation could be deter- 
mined witli fair accuracy After having 
tried a number of substances, we chose 
methylene blue as suitable because it was in- 
fluenced considerably by irradiation and be- 
cause the color change could be measured 
simply and quickly by means of a spectro- 
photometer Otlier substances may be found 
to be more suitable (1), it ivill, however, 
undoubtedly be necessan" to take the same 
precautions with them as with methylene 
blue 

A Dcicrnnmhon of Concentration — 
In order to weigh out tlie methylene blue 
correctly, it is necessary to recrystallize the 
commercial U S P product and dry it care- 
fully About 0 0016 mg per c c of water 
was found to be a suitable concentration for 
the preliminary measurements A spectro- 
photometer was used to determine the ab- 
sorption cuiw^e ( 1 ) After it had been found 
that the maximum absorption was in the red 
region at a wave length of about 6,700 AU 
it was considered necessary to measure the 
absorption at tins wave length only, and to 
use this absorption as a measure of the con- 
centration and of the change due to roent- 
gen irradiation As a check, the absorption 
at 5,000 A U , at which point the methylene 
blue transmits light freely, was sometimes 
also determined With an absorption tube 
10 cm long the extinction coefficient before 
irradiation was found to be 0 316 When 
new solutions were made up, thej were al- 
ways so examined and the concentration de- 
termined by tlie absorption, rather than by 
tlie weight of the methylene blue After a 
portion of the solution had been irradiated 
vith roentgen rays, its absorption at tlie 
alxiie mentioned wave lengths was again 
measured Before the method can be used 


for standardization, a curve has to be ob- 
tained experimentally showing the relation 
between the dose and the color change, or 
percentage decomposition 

Care of Solution — Since the color of 
methylene blue is to some extent affected by 
exposure to light (especially ultra-violet). 
It is necessary to keep the solution sealed in 
light-tight containers until the time comes to 
make tlie measurements If care is taken, 
the solution will keep for at least several 
weeks 

For the first senes of experiments, each 
time about thirty cubic centimeters of solu- 
tion was sealed m a glass container and 
placed inside the x-ray tube drum at a dis- 
tance of 65 cm from the target No filter 
was used The voltage and the current were 
usually kept at 200 K V and 30 ma., re- 
spectively 

C Effect of hnpiintics — ^The first diffi- 
culty encountered was due to impurities 
We soon found that very^ minute quantities 
of organic compounds might have a pro- 
nounced effect on the amount of methylene 
blue changed Small amounts, one at a time, 
of the following substances were then added 
Ethyl alcohol, acetone, phenol, sucrose, and 
calcium chloride. All of them, with the e.x- 
ception of the inorganic compound, calcium 
chloride, had a pronounced effect in tliat 
they reduced the change produced by tlie ra- 
diation This proves that extreme care must 
be taken in order that no organic impunties 
accidentally get into the solution before it 
has been exposed to roentgen rays (4) 

D Influence of Hydiogen Jon Concen- 
trahon — When impurities and exposure to 
light were guarded against, we found that 
very good agreement could be obtained in a 
senes of measurements Two such senes 
with solutions made up on different occa- 
sions did not lioweier, agree with one an- 
other This led us to suspect that the sensi- 
tuitj^ mav depend upon the hydrogen ion 
concentration, which ma}' hai e been slight- 
h different in the two series Portions of a 
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new solution were made alkaline and acid 
by means of small amounts of sodium hy- 
droxide and hydrochloric acid, respectively 
the P'S was calculated from the percentage 
concentration of the solution Tubes filled 
with tlie different portions were placed side 
by side inside the x-ray tube stand and ir- 
radiated for the same length of time, 22 
minutes (Table I) 


T'lBLE I EFFECT ON SENSITIVITY B\ ADDI- 

TION OF HCl AND NaOH to the 
METHYLENE BLUE SOLUTION (fIG 1) 




Percentage 

Photometer 

pn. calculated 

Added 

change 

reading 

113 

NaOH 

84 

290 

10 3 

NaOH 

74 

223 

56 

H,0 

64 

166 

33 

HCl 

51 

10 8 

23 

HCl 

10 

31 

13 

HCl 

1 

19 

It can be 

seen that the change produced 


depends upon the amount of acid or base 
added, the alkaline solutions being more sen- 
sitive These solutions are, however, also 
less stable We, therefore, decided that it 
was best, at least for a preliminary study, to 
use a pH of about 7 In order to keep the 
pH constant, it was necessary to use a buffer 
solution and to measure the hydrogen ion 
concentration with considerable accuracy 
(2) For these measurements, a Bailey type 
of hydrogen electrode,* which is made of 
gold, was used Platinum black was depos- 
ited upon it b)^ electrolysis in a water solu- 
tion of platinic chloride The other half 
cell was a saturated calomel electrode whicli 
was connected witli the Bailey cell by means 
of a saturated potassium chloride liquid 
junction and agar bridge The hydrogen 
for the Bailey cell, which u as obtained from 
a hvdrogen pressure tank, was purified by 
passing it over hot platinized asbestos and 
through dilute solutions of potassium per- 
manganate, potassium hydroxide, sulphuric 
acid, and uater The electromotive force 
was determined by means of a “Queen” po- 
tentiometer and the pn calculated from the 

=Uc<l« and Northnip Notes on H>droBenion Measure 
itienti Noicltook \o 3 1030 


formula pn = l6y (V — 0z4bj An air 
bath rvas used to keep the temperature as near 
constant as possible , no correction was made 
for barometric pressure or temperature 
Sorensen’s phosphate buffer with a pH of 
6 8 was used for the solvent In about 300 
c c of boiled distilled water, 2 969 gr of 
NaaHPOs, 2 H 2 O and 2 2695 gr of KH 2 PO 4 
were dissolved A calculated quantity of a 
concentrated methylene blue solution was 
added and the mixture w'as made up to 500 
c c with boiled distilled water This gave a 
concentration of 0 0015 mg methylene blue 
The pH w’as found to be 6 8 

E Change of Sensitiinty of the Soln- 
itoii with Age — A new batch of buffered so- 
lution was made up and used immediately 
The sensitivity was, surprisingly enough, 
not nearly so great as that of the older so- 
lution Next day it had increased, however, 
and the question then arose Could the buf- 
fer slowly alter the methylene blue solution 
in such a way as to increase the sensitivity 
to x-rays without affecting the color before 
irradiation^ The results of the measure- 
ments given in Table II answer this question 
in the affirmative 

The sensitivity increases rapidly at first 
and then more slowly, reaching a fairly sta- 
ble state about seven days after the buffer 
has been added In these experiments, the 
absorption measurements were made imme- 
diately after the solution had been irradiated 
When we measured these solutions later, it 
was found that the readings had changed 
slightly, w'hich rvas a surprise, as the un- 
buffered solution had not behaved in this 
way The solution became slightly cloudy 
and show'ed the Tjmdall effect, indicating 
the formation of colloidal particles In a 
few days a definite precipitate had been pro- 
duced If this w'as left undisturbed when 
the solution w'as poured into the absorption 
chamber, tlie readings came back to the 
value obtained immediately after the expo- 
sure to x-rays 
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It IS necessary to have m mind that the 
effect of radiation upon the dissolved sub- 
stance IS influenced by tlie sohent In all 
our experiments distilled water was used 
It was necessarj^ to use very dilute solutions 
m order that tlie change produced by a rea- 
sonable amount of radiation could be deter- 
mined with fair accuracy After having 
tried a number of substances, we chose 
methylene blue as suitable because it was in- 
fluenced considerablj'^ by irradiation and be- 
cause the color cliange could be measured 
simply and quickly by means of a spectro- 
photometer Other substances may be found 
to be more suitable (1), it will, however, 
undoubted!}’- be necessary to take the same 
precautions with them as with methylene 
blue 

A DAcnmnahon of Concentration — 
In order to weigh out the metliylene blue 
correctly, it is necessav}’ to recrystallize the 
commercial U S P product and dry it care- 
fully About 0 0016 mg per c c of water 
was found to be a suitable concentration for 
the preliminary measurements A spectro- 
photometer was used to determine the ab- 
sorption cuiw-e ( 1 ) After it had lieen found 
that the maximum absorption w’as in tlie red 
region at a wave lengtli of about 6,700 A U 
It was considered necessary to measure the 
absorption at tins wave length only, and to 
use this absorption as a measure of the con- 
centration and of the change due to roent- 
gen irradiation As a check, tlie absorption 
at 5,000 A U , at which point the methylene 
blue transmits light freely, was sometimes 
also determined With an absorption tube 
10 cm long the extmction coefficient before 
irradiation was found to be 0 316 When 
new solutions were made up they were al- 
ways so examined and the concentration de- 
termined by the absorption, rather than by 
the weight of the methylene blue After a 
portion of tlie solution had been irradiated 
\\ itli roentgen rays, its absorption at the 
alx)\e mentioned ware lengths was again 
measured Before tlie method can lie used 


for standardization, a curve has to be ob- 
tained experimentally showing tlie relation 
between the dose and tlie color change, or 
percentage decomposition 
B Care of Solution — Since the color of 
metliylene blue is to some extent affected by 
exposure to light (especially ultra-violet), 
it IS necessary to keep the solution sealed in 
light-tight containers until the time comes to 
make the measurements If care is taken, 
the solution will keep for at least several 
rveeks 

For tile first senes of experiments, each 
time about tliirty cubic centimeters of solu- 
tion was sealed m a glass container and 
placed inside the x-rav tube drum at a dis- 
tance of 65 cm from the target No filter 
was used Tlie voltage and the current w’ere 
usually kept at 200 K V and 30 ma., re- 
spectively 

C Effect of hnpnnhcs — ^Tlie first diffi- 
cult> encountered was due to impurities 
We soon found that very minute quantities 
of organic compounds might have a pro- 
nounced effect on tlie amount of methylene 
blue changed Small amounts, one at a time, 
of the following substances were tlien added 
Ethyl alcohol, acetone, phenol, sucrose, and 
calcium chloride All of them, -witli the ex- 
cepbon of the inorganic compound, calcium 
chloride, had a pronounced effect in that 
they reduced the change produced by tlie ra- 
diation This proves that extreme care must 
be taken in order tliat no organic impurities 
accidentally get into the solution before it 
has been exposed to roentgen rays (4) 

D Influence of Hydrogen Ion Conccn- 
frahon — Wien impurities and exposure to 
light were guarded against, we found that 
very good agreement could be obtained in a 
series of measurements Two such senes 
w'lth solutions made up on different occa- 
sions did not however, agree with one an- 
other Tills led us to suspect tliat the sensi- 
tuity ma}’ depend upon the hvdrogen ion 
concentration, which ma} haie been sliglit- 
h different m the two senes Portions of a 
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new solution were made alkalme and acid 
by means of small amounts of sodium hy- 
droxide and hydrochloric acid, respectively 
the was calculated from the percentage 
concentration of the solution Tubes filled 
with the different portions were placed side 
by side inside the x-ray tube stand and ir- 
radiated for the same length of time, 22 
minutes (Table I) 


T\BLE I — EFFECT ON SENSITIVITY BY ADDI- 
TION OF HCl AND NaOH to the 

METHYLENE BLUE SOLUTION (fIG 1) 




Percentage 

Photometer 

fcH calculated 

Added 

change 

reading 

113 

NaOH 

84 

29 0 

10 3 

NaOH 

74 

223 

5 6 

H,0 

64 

166 

33 

HCl 

51 

10 ^ 

23 

HCl 

10 

31 

13 

HCl 

1 

19 

It can be seen that the change produced 


depends upon the amount of acid or base 
added, the alkaline solutions being more sen- 
sitive These solutions are, however, also 
less stable We, therefore, decided that it 
was best, at least for a preliminary study, to 
use a pn of about 7 In order to keep the 
pH constant, it was necessary to use a buffer 
solution and to measure the hydrogen ion 
concentration with considerable accuracy 
(2) For these measurements, a Bailey type 
of hydrogen electrode,® which is made of 
gold, was used Platinum black was depos- 
ited upon it by electrolysis in a water solu- 
tion of platinic chloride The other half 
cell was a saturated calomel electrode w’hich 
was connected with the Bailey cell by means 
of a saturated potassium chloride liquid 
junction and agar bridge The hydrogen 
for tlie Bailey cell, ivhich ivas obtained from 
a hydrogen pressure tank, was purified bv 
passing It over hot platinized asbestos and 
through dilute solutions of potassium per- 
manganate, potassium hydroxide, sulphuric 
acid, and water The electromotive force 
was determined by means of a “Queen” po- 
tentiometer and the pii calculated from the 
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formula pH = 16 9 (V — 0 246) An air 
bath was used to keep the temperature as near 
constant as possible , no correction was made 
for barometric pressure or temperature 
Sorensen’s phosphate buffer with a pH of 
6 8 w'as used for the solvent In about 300 
C.C of boiled distilled w'ater, 2 969 gr of 
NaiHPOr, 2HsO and 2 2695 gr of KH 2 PO 4 
were dissolved A calculated quantity of a 
concentrated methylene blue solution was 
added and the mixture was made up to 500 
c c with boiled distilled water This gave a 
concentration of 0 0015 mg methylene blue 
The pH was found to be 6 8 

E Change of S'ensthmfy of the Solu- 
tion with Age — A new^ batch of buffered so- 
lution was made up and used immediately 
The sensitivity was, surpnsmgly enough, 
not nearly so great as that of the older so- 
lution Next day it had increased, however, 
and the question then arose Could the buf- 
fer slowly alter the methylene blue solution 
in such a way as to increase the sensitivity 
to x-rays without affecting the color before 
irradiation^ The results of the measure- 
ments given m Table II answer tins question 
m the affirmative 

The sensitivity increases rapidly at first 
and then more slowly, reaching a fairly sta- 
ble state about seven days after the buffer 
has been added In these experiments, the 
absorption measurements were made imme- 
diately after the solution had been irradiated 
When we measured these solutions later, it 
was found that the readings had changed 
slightty, which was a surprise, as the un- 
buffered solution had not behaved m tins 
way The solution became slightly cloudy 
and showed the Tyndall effect, indicating 
the formation of colloidal particles In a 
few days a definite precipitate had been pro- 
duced If this was left undisturbed when 
the solution w^as poured into the absorption 
chamber, the readings came back to tlie 
value obtained immediately after the expo- 
sure to x-rays 
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TABLE II — CHANGE IN SENSITIVITl WITH AGE OF SOLUTION AFTER ADDITION OF BUFFER 

Perccnt^ge mcthjlcnc blue changed (m da>s) 


Solution 

1 

2 

3 

4 

5 

8 

11 

23 

A 1 hour 

67 5 per cent 

710 

810 

812 

814 

81 5 


83i 

A 1 hour 

710 




820 



A 30 mm 

480 

665 

658 

670 

67J 

67 7 

67 8 


B 1 hour 

62 5 

645 




682 




A — Irradiated one hour inside chamber in dark glass tube 

B — Irradiated one hour, 50 cm distance, 0 5 mm copper, plus 1 mm aluminum, filter 


The results of tuo senes of measure- 
ments when the solution had been irradiated 
inside tlie “drum” are shown m Table III 
and Figure 1 All of the solutions of each 
one of these senes had been irradiated the 
same day and tlie measurements were taken 
immediately after irradiation 

TABLE III RELATION BETWEEN THE 

LENGTH OF EXPOSURE OF THE SOLUTION 
TO X-RA\S AND PERCENTAGE CHARGE 
OF METH-iLENE BLUE SOLUTION 
KEPT IN GLASS TUBES INSIDE 
THE X-RAI TUBE STAND 
DURING EXPOSURE 


compared to that taking place in another 
tube irradiated at the same time It was 
found that kodaloid and cellophane reduced 
the effect on the metlnlene blue, whereas 
paraffin did not seem to ha\e an> disturbing 
influence Paraffin ought to be a specially 
suitable material for the reason that cavities 
can lie made in large blocks and filled with 
the solution, thus an arrangement simulat- 
ing that used during treatment of a patient 
may be obtained As ive had some difficult!' 
witli the paraffin, particular!! on account of 
the roughness of the surface, we substituted 
“superlawax” (anotlier oil base), w'hich 
seemed to w'ork satisfactonh 


Time 
11 4 min 
26 min 
424 min 
1 hour, 22 mm 
I hour, 47 min 


IS mm 
30 mm 
45 mm 

1 hour 

1 hour 30 mm 

2 hours 

2 hours, 30 mm 

3 hours 

\\ e used 0 0016 mg 
centimeter 


Irradiated during 
Treatment 
Percentage 
decomposition 
20 
39 

54 
76 
83 

Continuous 

Radiation 

25 

43 

55 
65 
78 
85 
90 
93 

methilcne blue per cubic 


F Evpenmcnt zmth Superlazvav — It is 
desirable to hate tlie solution surrounded 
bt nothing but organic material, and for 
tliat reason the glass tubes should be re- 
placed 111 tlie search for a suitable material 
for containers, certain celluloid products 
and otlier substances were tried A smal 
piece of the material was put m tlie solution 
in one ghss tube and the change of the 
metlnlene blue produced bt a dose of x-rats 


A groote 10 cm long, 6 cm wide, and 
0 5 cm deep was made in a block of super- 
latvax It was filled with a buffered solution 
with 0 0015 mg methylene blue per cubic 
centimeter A ivaxed paper ivas placed on 
top and sealed to the block ivitli a little melt- 
ed !vax The block !vas then placed under 
tlie x-ray tube and surrounded by paraffin 
so that the scattered radiation was full} 
utilized , 200 K V . 30 ma , 0 5 mm copper 
plus 1 mm aluminum filter, 50 cm STD 
was the technic Under these conditions a 
rather intense en'tbema dose is obtained m 
13 minutes Table IV and Figure 2 gne 
the results obtained from these experiments 
w'lth solutions more than seven days old, 
measured immediate!} after tlie exposure 
Results with the solution irradiated in sii- 
perlaw ax are not ! ery satisfacton' 
rors 'ire too great and the problem of reduc 
mg them remains to be soh ed The experi 
mental ! allies marked b! dots and circles in 
the figure show a considerable spread am 
fall quite far aiva} from the smooth ciin't 
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Fig 1 Relation between the length of exposure (m glass) of the solution to x-rays and the percentage 
changes of methylene blue Circles reter to first series of experiments, dots refer to second senes of 
experiments 


TABLE IV — RELATION' BETWEEN THE LENGTH 
OF EXPOSURE OF THE SOLUTION TO 
\-RAYS AND PERCENTAGE CHANGE 
OF METHYLENE BLUE 
Change in superlawax 


Time 

Reading 

decompo 

15 mm 

10 7 

54 

15 min 

6 5 

375 

15 min 

60 

40 

30 min 

12^ 

58 

30 mm 

121 

58 

30 min 

12 3 

58 

30 mm 

110 

55 

45 min 

19 2 

70 5 

1 hour 

206 

72 

1 hour 

222 

74 

1 hour 

230 

75 

1 hour, 15 mm 

1 hour, 30 mm 

240 

76 5 

240 

76 5 

1 hour, 30 mm 

27 3 

805 

1 hour 30 mm 

264 

79 5 

1 hour, 45 min 

32 6 

87 

2 hours 

345 

895 

2 hours 

321 

865 

2 hours 

32 0 

865 


drawn In inspection The talues obtained 
when the solution was sealed in glass tulies 
and irradiated inside the x-ray tube stand 
show much lie tter agreement (Figs 1 and 2) 
The solution in the groote of the wax can 


also be covered w'lth paraffin and depth ex- 
posures made under a paraffin block We 
made several such exposures at a depth of 
5 centimeters Naturally two or more solu- 
tions can be exposed at different depths si- 
multaneously The depth dose can be calcu- 
lated from such a measurement wuth the 
help of Figure 2 One hour’s exposure at a 
depth of 5 cm gaie a photometer reading 
of 16, which corresponds to an exposure of 
38 minutes at tlie surface according to the 
cun e The deptli dose at 5 cm , therefore, 
38 X 100 

corresponds to = 63 per cent 

60 

G Small Containers — Sometimes it 
w'ould be adrantageous to hare small con- 
tainers wuth rather tliin w'alls Glass has 
usually been used, but the absorption and 
scattering from the glass contribute to the 
errors, it would, therefore, be preferable 
to replace it br organic material, if possible 
Such substances as kodaloid and cellophane 
could easilv be made into containers of suit- 
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TABLE n — CHANGE IN SENSITIVITY WITH AGE OF SOLUTION AFTER ADDITION OF BUFFER 


Solution 

1 

Percentage methylene blue changed (in 
2 3 4 5 

dajs) 

8 

n 

23 

A 1 hour 

67 5 per cent 

710 

810 

812 

814 

81 5 


835 

A 1 hour 


710 




820 



A 30 min. 

4S0 

665 

658 

670 

673 

677 

678 


B 1 hour 

62 5 

645 




682 




A — Irndiated one hour inside chamber in dark glass tube 

B— Irradiated one hour, 50 cm distance, OS mm copper, plus 1 mm aluminum, filter 


The results of two senes of measure- 
ments when the solution had been irradiated 
inside the “dnim” are shown in Table III 
and Figure 1 All of the solutions of each 
one of these series had been irradiated the 
same day and tlie measurements were taken 
immediately after irradiation 


TABLE III RELATION BETWEEN THE 

LENGTH OF EXPOSURE OF THE SOLUTION 
TO X-RAYS AND PERCENTAGE CHANGE 
OF METHYLENE BLUE SOLUTION 
KEPT IN GLASS TUBES INSIDE 
THE X-RAY TUBE STAXD 
DURING EXPOSURE 


Irradiated during 


Time 

Treatment 

Percentage 

decomposition 

11 4 min 

20 

26 mm 

39 

424 min 

54 

1 hour, 22 min 

76 

1 hour, 47 min 

83 

15 min 

Continuous 

Radiation 

25 

30 min 

43 

45 min 

55 

1 hour 

65 

1 hour 30 min 

78 

2 hours 

85 

2 hours, 30 min 

90 

3 hours 

93 

We used 0 0016 mg 

methslene blue per cii 

centimeter 



F Evpcrtiiiait zvitlt Sttperlazva^x — It is 
desirable to have tlie solution surrounded 
bi nothing but organic material, and for 
that reason the glass tubes should be re- 
placed In tlie search for a suitable material 
for containers, certain celluloid products 
and otlier substances uere tried A small 
piece of the material was put m the solution 
m one glass tube and the change of the 
metlnlene blue produced b\ a dose of x-rais 


compared to tliat taking place in anotiier 
tube irradiated at the same time It was 
found that kodaloid and cellophane reduced 
the effect on the metlnlene blue, whereas 
paraffin did not seem to have ant disturbing 
influence Paraffin ought to be a specialb 
suitable material for the reason tliat cat dies 
can be made in large blocks and filled with 
the solution, thus an arrangement simulat- 
ing that used during treatment of a patient 
may be obtained As w'e had some difiiculh' 
w'lth tlie paraffin, particularlv on account ot 
the roughness of the surface, w'e substituted 
“stiperlaw'ax” (anotiier oil base), which 
seemed to w'ork satis factorih 

A grooie 10 cm long, 6 cm wide, and 
0 5 cm deep w'as made in a block of super- 
lawmx It was filled wntli a buffered solution 
wutli 0 0015 mg methylene blue per cubic 
centimeter A wmxed paper was placed on 
top and sealed to the block wuth a little melt- 
ed w'ax The block w'as then placed under 
tlie x-ray tube and surrounded bi paraffin 
so that the scattered radiation was fulh 
utilized , 200 K V , 30 nia , 0 5 mm copper 
plus 1 mm aluminum filter, 50 cm STD 
W'as tlie technic Under these conditions a 
rather intense erythema dose is obtained ui 
13 minutes Table IV and Figure 2 gi'e 
tlie results obtained from these experiments 
W'lth solutions more than seven days old, 
measured immediateh after the exposure 
Results W'lth the solution irradiated in su- 
perlaw ax are not ver} satisfacton' The er- 
rors are too great and the problem of reduc- 
ing them remains to be soh ed The experi- 
mental lalues marked b\ dots and circles m 
the figure show a considerable spread and 
fall quite far awai from the smooth ciir\c 
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the patients during treatments and the dose 
obtained at different locations would be de- 
termined We now need about twenty-five 
cubic centimeters of solution for measure- 
ments, but it seems probable that the amount 
can be cut down to alxiut two cubic centi- 
meters Sievert (3) has recently proposed 
that small ionization chambers, with a 
charged condenser, might be placed in the 
tissues during exposure of the patient and 
the distribution of radiation measured in 
that way Possibly solutions could be used 
in a corresponding way 

H Comparison zvith tJu; Ionization 
Method — The measurements reported here 
must be considered as very preliminary We 
wanted to point out the use that may be 
made of such measurements, and, as simi- 
lar investigations may be under way at other 
laboratories, we believe it is of advantage to 
call attention to the pitfalls which have to be 
avoided 

The ionization method has been studied 
rather thoroughly It is very valuable for 
measurements of radiation and is particu- 
larly suited for maintaining a primary 
standard During the last year, Taylor (5) 
has shown how accurately measurements 
may be repeated with a standard air cham- 
ber and how well they may be reproduced 
with other chambers constructed in accord 
with the essential specifications The 
standard air chamliers give us information 
about the intensitv of the radiation in a nar- 
row beam of rays passing directly from tlie 
target through the diaphragms into the 
chamber Ra^s coming from other portions 
of the tulle and other objects are carefullv 
avoided These chamliers, therefore, are not 
designed to gne the average radiation in- 
tcnsih at a certain area of the skin during 
treatments Other Apes of ionization cham- 
Ixirs ha\ e been constructed for this purpose, 
vhich haie also been len useful, but it is 
as \et a question of how accuratch the\ 
register the dose guen to the tissues Cer- 
tainh in order to be reliable thei must be 


handled with particular care and nobody 
without a considerable amount of training 
can obtain satisfactory results with them 
Aqueous solutions of substances such as 
methylene blue can unquestionably be used 
to reproduce the treatment conditions very 
closely They can be sent out to the different 
roentgen clinics for irradiation and be re- 
turned to the central laboratory for the 
measurements The spectrophotometnc 
measurements referred to m this article are 
very simple to perform after the apparatus 
IS installed Standardizations carried out m 
this way should be inexpensive after the 
method once has been perfected and checked 
against the standard air chamber All ma- 
chines could, tlierefore, be standardized as 
often as desired, perhaps ever)’- month, and 
tliere would be little excuse for not knowing 
the exact output from the x-ray tube used 
for treatments 

Another possibility is to expose at the 
same time solutions placed at several depths 
(for instance, 5 and 10 cm ) and to use 
these depth measurements as an indication 
of the penetrability of the rays This would 
not give us a physically satisfactory defini- 
tion of the rays, but it would, after all, give 
us the information which is of the most 
value for the treatments As yet we have 
not obtained satisfactor)'- agreement beAveen 
the measurements made with the solution 
exposed in superlawax, although the values 
obtained when the solution was exposed in 
glass tubes are quite satisfactorv It seems 
therefore, probable tliat tins method could 
be used for comparison of dosages when tlie 
hardnesses of the rays do not differ appre- 
ciably We should prefer to see the superla- 
wax containers used for such comparisons, 
but tins cannot be done unless the factor re- 
sponsible for the fluctuations can be re- 
mo\ ed 

The in\ estigations hai e to be continued 
and a number of questions hare to be an- 
swered experimentallv liefore it can be de- 
cided if such a method as is discussed here 
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Fig 2 Relation between the length of exposure of the solution to x-nys in supcrla\vax and per 
centage change of methylene blue (marked by dots) The photometer reading is marked by arcles 


able size and shape, but tliej- were not con- 
sidered, as our previous tests indicated tliat 
they influenced the change of the methylene 
blue Whether this effect was due to the 
kodaloid and cellophane themselves, or 
some absorbed impurities, we cannot state 
for certain, but the effect was there, in spite 
of tlie fact tliat tlie material was carefully 
cleaned beforehand Paralodien is anotlier 
substance which seemed to offer possibili- 
ties It was dissolved in a mixture of 50 
per cent ether and alcohol and the inside 
walls of some of our original glass tubes 
were coated with tins sticky solution After 
the ether and alcohol had eiaporated the 
tubes nere n ashed with cleaning solution 
and distilled w ater The methylene blue w-as 
then poured m and exposed to x-rats The 
first experiment showed that the change in 


the methylene blue was reduced, but further 
tests showed tliat the influence on tlie solu- 
tion became less marked and disappeared al- 
together after the tubes had been standing 
for 15 dajs and had been cleaned very 
thoroughly The effect probably w'as due to 
minute amounts of alcohol and ether It, 
tlierefore, seems tliat paralodien can be used 
for containers in wdiich tlie solution can be 
sealed and exposed to x-rays or t'-rays 
It has been mentioned that the exposure 
of tlie metliylene blue solution to the amount 
of radiation corresponding to an erythema 
dose produces a decided change It can now 
be measured wuth an accuracy of about 10 
per cent A shglit increase in tlie sensitn ity 
would make the method suitable for meas- 
uring fractions oi -m er\thema dose Con- 
tainers could then be placed in cavities m 
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VALUE OF THE FUNCTIONAL GALL-BLADDER (lODEIKON) 
TEST, AS CHECKED BY OPERATIVE FINDINGS IN 

70 CASES^ 

By L J CARTER, BA.MD.CM.FACP, FACR. 

The Bigelow Clinic, Brandon, Manitoba, Canada 


I N 1925 at the Annual Meeting of the 
Manitoba Medical Association in Win- 
nipeg, the author showed a number of 
X-ray films demonstrating a new method of 
investigating the gall bladder — the functional 
method first described by Graham and Cole 
Since that time we have used the test m 
650 cases, and ha\e reached some very def- 
inite conclusions as to its value 

At the onset it should be stated that the 
lodeikon test does not eliminate the other 
method of gall-bladder examination It is 
supplementary to the barium meal and other 
clinical methods It is used only if the his- 
tory and other findings point to gall-bladder 
disease 

The lodeikon test is based on the selec- 
tivity of the liver for the dye, tetraiodo- 
phenolphthalem, which is given orally or 
intravenously It is excreted by the liver, 
and concentrated bv the gall bladder in just 
the same way as bile is excreted bv the liver, 
concentrated by the gall bladder, and stored 
there for use against the next meal The test 
really involves the functional integntj' of the 
liver cells, the bile radicles, the bile ducts, 
and the gall bladder In cases of jaundice, 
the test will not differentiate between liver 
disease and gall-bladder disease In prac- 
tically all other conditions, the diagnosis lies 
at the gall-bladder end of the tract , here the 
test is of great value 

TECHNIC 


Following a mild laxative the night before 
and an evening meal sparse in fats, the dye 
IS given (we prefer bv mouth) Imme- 
diatelv before being swallowed 45 gr are 
dissolved in distilled water and diluted wuth 


■A clinical prewnUtion before the Armatl ileetinc of the 
Manitoha Medical Association at Brandon Sept 9 1931 


a small bottle of grape juice It is essential 
that the dye be fresh, and that it be freshly 
prepared immediately before each adminis- 
tration No breakfast is taken the following 
morning The first film is made 12 hours 
after the dye is given, and a second, at 18 
hours Then a meal rich in fats is given 
(the first food since the dye was ingested), 
a third film being made one hour after the 
meal The first and second films should 
show the gall bladder filled with the well 
concentrated dye The film taken after the 
meal should show the gall bladder to be 
reduced about half in size 

We gave the dye m capsule form to the 
first 215 cases m which we used this test, 
finding no gall-bladder shadow m 73 cases — 
34 per cent But there was considerable dif- 
ficulty m securing uniform absorption of 
the dye Frequently we saw the undissolved 
capsules m the intestinal tract In the last 
435 cases, we used the dye in the onginal 
form, lodeikon, finding no gall-bladder 
shadow in 123 cases — 28 per cent, or an 
improvement of 6 per cent 

Out of this last senes of tests, 70 cases 
which came to operation have been selected 
for study They have been classified as 
No gall-bladder shadow 
Gall bladder filled and emptied normally 
Gall bladder was slow m visualizing and 
did not show on first or second films 
Gall bladder did not empty partl\ at the 
post-meal film 

Gall bladder filled and emptied normally, 
but was small or large 
Gall bladder filled and emptied normally, 
but was deformed 

Gall bladder filled and emptied normally, 
but shadow was faint 
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can be made practical for the determination 
of dosage 
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DISCUSSION 

Dr Lauriston S Taylor (Washington, 
DC) There is one point that I do not be- 
lieve Dr Stenstrom lias brought out, yet which 
IS of CNtreme importance in the application of 
a method of this kind to fundamental prob- 
lems in the investigation of the distribution 
of energy' beneath the surface of tlie body, or 
beneath the surface of a water phantom 

This solution that he mentions has ver}' 
nearly the same effective atomic number as 
water or body tissue, and, therefore, absorbs 
the \-radiation to the same extent One of 
the very great difficulties in understanding the 
problem of dosage is brought about by a few 
apparently arbitrar}' definitions that we are 
using the first is the roentgen itself, and the 
second is depth dosage 

In the end it may be that this arbitrariness 
IS not of importance In the meantime Tvhat 
we want to Icnow is how much radiant energy 
IS absorbed at a given point in the medium 
If, for example, jou nish to determine the 
energ)' absorption per cubic centimeter of 
body tissue or nater underneath the surface 
of the nater phantom you can not get it ex- 
actl}" by a direct ionization thimlile chamber 
You may be able to obtain it veiy indirectly 
The advantage of Dr Stenstrom s method is 
that if tlie chemical reaction which he repiorted 
IS m proportion to the energy absorbed you 


ma)' put into the water phantom one cubic 
centimeter of this methylene blue without dis 
turbmg the absorption of the medium as a 
whole If you put such a cubic centimeter of 
dye beneath the surface of the water phantom, 
It IS going to absorb the direct and scattered 
radiation m exactly' the same manner as that 
of the other material m the same place 

So It gives us a very' direct measure of the 
actual energy' absorption at a particular point 
That is fundamental m understanding the 
problem of depth dosage and its relationship 
to the biologic effect 

Dr R R Newell (San Francisco) Too 
much emphasis cannot be put on metiiods 
which enable us to study' the distribution of 
absorption of x-ray' energy' m the tissue or m 
the phantom witliout introducing a disturbing 
substance If y'ou put in a bubble of air it dis- 
turbs the distribution in the ionization cham- 
ber If you put in ani'thing else, it disturbs 
the distribution, but, presumably, if we can in 
troduce an organic substance which will re- 
spond, we can get the response without dis 
turbmg the distribution 

Dr Stenstrom (closing) I wish to em- 
phasize again that these are only preliminary 
measurements and, therefore, we can not state 
as y'ct exactly' w'hat may' be expected There 
are many' problems that have to be solved be- 
fore this method can be made practical For 
instance, we have to determine if the change 
in the methy'lene blue corresponds to the bio- 
logic reaction, and if it is proportional to the 
ionization in the ionization chamber, and a 
number of other problems All of these have 
to be solved before such a method as this can 
become practical 

We are not stating that methylene blue is 
the best to use, though it is the best of the 
substances we have tried This is just to open 
a w'ay' for investigations of this 
can find something that is better than methr- 
lene blue, it certainly will be of great value 
I think w'hen w'e eventually get a chemical 
method for measurements of dosage, we will 
be very- much better off thnn w'C are no% 
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TABLE I — lODEIKON FINDINGS NO GALL-BLADDER SHADOW — 28 CASES 

OPERATIVE FINDINGS 


Large size 

Thickened 

Adhesions 

Yes 

Yes 


Yes 

Yes 

Yes 

Yes 


Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Narrow 

Yes 

Yes 

Narrow 


Yes 

Yes 

Yes 

Yes 

Yes 

Yes 


Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 


Yes 

Yes 


Yes 

Yes 

Yes 

Yes 


Small 


Yes 

Yes 

Normal gall bladder 
Normal gall bladder 
Normal gall bladder 


Yes 

9 

11 

19 


Stones 

Yes 

Deformed 

Glands 

Color changes 

Yes 


Yes 

Whitish-green 

Yes 



Dark 

Gray-green 

Yes 



White 

Yes 

Yes 


Gray 

Gray-green 

Gray-green 


Yes 


Gray-green 

Yes 




Yes 


Yes 


Yes 

Yes 


White 

Yes 




Yes 



Red 

Yes 

Yes 


White 

Yes 



White 

Yes 



Gray 

Yes 



Gray 

14 

4 

2 

14 


Total 


73 


Note — Of the three normal gall bladders -which did not show a shadow, one was removed by the 
surgeons, so -we must question its normalcy This leaves an error of 2 in 28, 7 per cent, a good result 
for a mechamcal test 


TABLE II — lODEIKON FINDINGS GALL BLADDER FILLED AND EMPTIED 
NORMALLY 16 CASES OPERATIVE FINDINGS 


Large size 

Thickened 

Adhesions 

Yes 

Yes 

Normal gall bladder 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Small 

Normal gall bladder 
Normal gall bladder 

\cs 

Yes 

Yes 

4 

2 

6 


Stones 

Deformed 

Glands 

Color changes 
Gray-white 



Yes 

Gray-green 

Green 

Blue-gray 

Green 

Yes 




Yes 


Yes 

Gray-green 
White (fat) 


Yes 

Yes 

Pale blue 

Gray (fat) 

Yes 

Yes 

Gray-green 





Gray-g^cen 

3 

1 

4 

10 


Total 



30 


emptied normally, but the neck and upper 
part of the fundus were unfilled, indicating 
adhesions 

Operative Findings — The gall bladder, 
uluch was gravish-green, large, and ad- 


herent tliroughout its length to the greater 
omentum, uas removed 
lodctkon Findings—Fi^rt 3 is a 12-hour 
film of Case 3 The gall bladder filled and 
emptied normalh , but -was small and narrow 
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Fig 1 A 12-hour film of Case 1 Fig 2 A 12-liour film of Case 2 Fig 3 A 12-hour film of Case 3 


The operative findings are classified as 
Large or small Deformed 

Thickened Glands 

Adhesions Changes m color 

Stones 

Tables I through V classify the cases in 
groups according to the lodeikon findings, 
and indicate the operative findings, (1) for 
each individual case and (2) for each group 

Table VI summarizes Tables I through V, 
mdicating the relative importance of the 
lodeikon findmgs as determmed at opera- 
tion 

SUMMARY 

As a result of this analysis we draw the 
following conclusions 

1 As a test of gall-bladder disease, a 
positive finding (1 to 5) (lodeikon abnor- 
mality) was correct m 95 per cent of the 
cases Of 54 abnormal cases, 51 showed dis- 
ease at operation (See Table VI ) 

2 As a test of gall-bladder disease, a 
negatne finding (6) (lodeikon normal) 
has no value Of 16 normal cases, 13 
showed disease at operation ( See Table II ) 

3 As a test of gall-bladder function, the 
lodeikon test is of the greatest \alue Of 
tlie 64 diseased gall bladders found at opera- 
tion, tlie test shoved 23 functioning nor- 
malh , 15 functioned in a diminished va>. 


while 26 showed no evidence of functional 
activity This should be of great value in 
determining tlie question of operation 

4 As an indication of the degree of gall- 
bladder disease, the most important abnor- 
malities are no shadow, delay, and deform- 
it), since tliey occur more frequently and 
have the greatest average number of lesions 
per case (3) Of lesser importance are 
faint shadow and change in size of the shad- 
ow, since tlie}’’ have fewer average lesions 
per case (2) (See Table VI ) 

5 As an aid in visualizing gallstones, 
the lodeikon method has been a disappoint- 
ment Usual!}' the dye obliterates tlie 
shadow of a stone which is shown on a plain 
film But gallstones are an end-product of 
gall-bladder disease, and diagnosis, before 
the stone-forming stage, is needed 

Five illustrative case reports are appended 

lodeikon Findings — ^Figure 1 is a 12-hour 
film of Case 1 in which tlie gall-bladder 
shadow was faint At 18 hours, this shadow 
was much denser There was deficiency in 
the concentrating power of tlie gall bladder 

Operative Findings — The gall bladder, 
which vas pale blue with enlarged glands 
about the neck, was removed 

lodeikon Findings — Figure 2 is a 12-hour 
film of Case 2 Tlie gall bladder filled and 
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TABLE I — lOBEIKON FINDINGS NO GALL-BLADDER SHADOW — ^28 CASES — 

OPERATIVE FINDINGS 


large size 

Thickened 

Adhesions 

Stones 

Deformed 

Glands 

Color changes 

Yes 

Yes 


Yes 




Yes 

Yes 

Yes 

Yes 

Yes 


Yes 



Yes 

Yes 




WTuUsh-green 

Yes 

Yes 

Yes 

Yes 

Yes 



Dark 

Gray-green 

Narrow 

Yes 

Yes 

Yes 



White 

Narrow 


Yes 

Yes 




Yes 

Yes 





i 



Yes 







Yes 




Gray 

Yes 


Yes 




Gray-green 



Yes 


Yes 


Gray-green 





Yes ] 


Gray-green 



Yes 

Yes 






Yes 

Yes 


Yes 


Yes 

Yes 

Yes ! 

les 

Yes ' 


White 

Yes 

Yes 1 

Yes 

Yes 







Yes 



Red 


Yes 

Yes 

Yes 



White 


Yes 

Yes 


Yes 



Yes 

Yes 


Yes 



White 

Small 


Yes 

Yes 



Gray 

Yes 


Yes 

Yes 



Gray 

Normal gall bladder 







Normal gall bladder 







Normal gall bladder 







9 

11 

19 



2 



Total 73 


Note — Of the three normal gall bladders which did not show a shadow, one was removed by the 
surgeons, so we must question its normalcy This leaves an error of 2 in 28, 7 per cent, a good result 
for a mechamcal test 

TABLE 11 — lODEIKON FINDINGS GALL BLADDER FILLED AND EMPTIED 
NORMALLY 16 CASES — OPERATIVE FINDINGS 


Large size 

Yes 

Yes 

Normal gall bladder 

Thickened 

Adhesions 

Yes 


Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

i 

Small 

Normal gall bladder 
Normal gall bladder 

\cs 

Yes 

Yes 

4 

2 

b 


Stones 

Deformed 

Glands 

Color changes 
Gra> -white 



Yes 

Gray-green 

Green 

Blue-gray 




Green 

Yes 




Yes 


Yes 

Gray-green 
WTiite (fat) 


Yes 

Yes 

Pale blue 

Gray (fat) 

Yes 

Yes 

1 

Gray-green 

Gray-green 


3 

1 

4 

10 


Total 


30 


emptied normally, but tlie neck and upper 
part of the fundus were unfilled, indicating 
adhesions 

Operative Finding '; — ^The gall bladder, 
which was gratish-grcen, large, and ad- 


herent throughout its length to the greater 
omentum, w'as removed 
lodctkon Findings —Figure 3 is a 12-hour 
film of Case 3 The gall bladder filled and 
emptied normally, but was small and narrow 
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TABLE III lODEIKON FINDINGS FILLING OR EMPTYING DELAYED, WITH OR 

WITHOUT DEFORMITY — 9 CASES OPERATIVE FINDINGS 

In 6 cases gall bladder did not visualize until one hour after food 
In 3 cases gall bladder did not empty at one hour after food 


6 Cases of Delayed Ftihiig 


Large size 

Thickened 

1 Adhesions 

Stones 

Deformed 


Color changes 

Small 

Yes 


Yes 

Yes 

1 Glands 

WTiite 



Yes 

Yes 

Yes 






Yes 



Gray-red 




Yes 

Yes 



Yes 

Yes 

I Yes 


Yes 



Yes 1 


Yes 

Yes 





3 Cases of Delayed Emptying 


Yes ! 

Yes (pouch) 1 

Yes 

Yes 


Yes 

1 

Yes 

1 

Yes 

Yes 

4 1 

4 


4 1 

6 1 

6 


Total 27 


TABLE IV lODEIKON FINDINGS GALL BLADDER FILLED AND EMPTIED 

NORMALLY, BUT WAS SMALL OR LARGE — 5 CASES 


Large size 

Small 

Small 1 

Large ! 

Large 

Normal gall bladder 

Thickened 

Yes 

Adhesions 

Yes 

Stones 

Yes 

i 

Deformed 

Yes 

Yes 

Glands 

i 

Color changes 
White 
White-gray 
Gray green 
Gray red 

1 

1 

1 

I 





Total 0 


TABLE V OPERATIVE FINDINGS 


(A) Gall bladder filled and emptied normally, but was deformed — 6 cases 


Size 

Long 

Thickened 

Adhesions 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Stones 

1 

j 

Deformed 

Yes 

Yes 

Yes 1 

Yes 

Yes 

Yes 

Glands 

Yes 

Yes 

Color changes 
^ray\fat) 
Gray green 

1 1 1 

6 1 

1 

0 i 

Total 

2 

3 

18 

(B) Gall bladder 

Large 

filled and * 

1 

emptied noi 

[ Yes 

Yes 

i 

Yes 

Ves 

Yes 

•mally, but 

the shadow' 

Yes 

was faint- 

Yes 

—6 cases 

I YTiite 

Gray-green 

1 

White 

1 

1 

5 


1 

Total 

1 

3 

11 


Operative Findings — ^The gall bladder, lodcikon Findings — Figure 4 is an 18- 
which was grayish in color and small, but hour film of Case 4 It shows a small de- 
free, was remo\ed formed gall bladder lying below a large 
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Fig 4 An 18-hour film of Case 4 Fig S Film of Case 5, made one hour after the 

fatty meal 


calcified cyst The gall bladder filled and 
emptied normally 

Operative Findings — The gall bladder 
was adherent tliroughout its length to the 
greater omentum The right lobe of the liver 
was displaced by a large, irregular, inoper- 
able cyst, which was calcified and palpated 
like a shell The gall bladder was removed 

lodexkon Findings — ^Figure 5 is a film of 
Case 5, taken one hour after the fattv meal 


was given The 12-hour film did not show 
the gall bladder The 18-hour film showed 
the gall bladder with the negative stones out- 
lined by the small amount of dye which had 
entered Figure 5 shows that the gall blad- 
der is not emptying It lies to the right of 
the fourth lumbar vertebra 

This patient was not operated on It is 
one of the rare cases m which the lodeikon 
showed the negatne gall stones 


TABLE VI LVALUE OF lODElKON TEST AS CHECKED BY OPER \TION 


Findings (lodcikon) , 

1 Findings (operative) 

1 No shadow 

2 Dclaj 

3 Deformed 

4 Faint shadow 

5 Small or large 

28 cases 

9 cases 

6 cases 

6 cases 
“i cases j 

Diseased 

26 

9 

6 

6 

4 1 

Lesions found 

73 

27 

18 

11 

11 

Average lesions 
m each case 

3 

3 

3 

2 

2 


54 cases j 

51 



6 Normal 

16 cases 

13 

30 

' 2 
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TABLE III — lODEIKON FINDINGS FILLING OR EMPTYING DELAYED, W ITH OR 
WITHOUT DEFORMITY — 9 CASES OPERATIVE FINDINGS 

In 6 cases gall bladder did not \isualize until one hour after food 
In 3 cases gall bladder did not empty at one hour after food 


d Cases of Delayed Filhitg 


Large size 

Snnll 

Thickened 

Yes 

Adhesions 

Stones 

Yes 

Deformed 

Yes 

Glmds 

Color changes 
WTiite 

i 

1 

Yes 

Yes 

Yes 




Yes 1 

Yes , 



Graj-red 



Yes 1 

Yes 


Yes 

I Yes j 



Yes 



Yes 


Yes 1 

Yes 1 





3 Cases of Delayed Emptying 


Yes 

I Yes 1 



! Yes 

I 

1 

Yes (pouch) , 

Yes 

Yes 

[ Yes 

Yes 


Graj nhitc 

4 ' 

4 

4 

6 

6 

' 

3 


Total 


.27 


TABLE IV lODEIKON FINDINGS GALL BLADDER FILLED AND EMPTIED 

NORMALLY, BUT WAS SMALL OR LARGE — 5 CASES 


Large size 

Small 

Small I 

Large 

Large 

Normal gall bladder 

Thickened 

Yes 

Adhesions 

Yes 

Stones 

Yes 

Deformed 

Yes 

Yes 

Glands 

1 

Color changes 
White 
White-gra) 
Gra> -green 
Gray-red 

1 

I 

1 1 

1 

2 


4 


Total h 


TABLE V OPERATIVE FINDINGS 

(A) Gall bladder filled and emptied normally, but was deformed — 6 cases 


Long 

Size 

Thickened 

Adhesions 

Yes 

Yes 

Yes 

Yes 

Yes 1 

Yes 

Stones 

Deformed 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Glands 

Yes 

Yes 

Color changes 
(Fat) 

Gray (fat) 

Gray green 


1 1 

1 1 3 1 


b 

Total — — 

2 

3 

18 


Gall bladder filled and emptied normally, but the shadow was faint— 6 cases 

Large 


1 

j 

i 

I Yes 

Yes 

Yes 

Yes 

Yes 


1 Yes 

j Ves 

t 

1 VTiite 
Gray-green 

White 

I I 

1 

5 


I 

Total 

1 

3 

n 


Operative Findings — The gall bladder, 
^\hldl was grajish in color and small, but 
free, uas removed 


lodcikon Findings — Figure 4 is an 18- 
hour film of Case 4 It shows a small de- 
formed gall bladder lying below a large 
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millimeter of alummum inserted as a filter 
The distance from the target of the tube to 
the surface of the exposed ovary was 9 
inches The time of exposure was varied as 
indicated in the different series of experi- 
ments Under the conditions stated, the 
output of rays from our apparatus as meas- 
ured in air with a Victoreen dosimeter was 
71 r per minute Because of the extremely 
small field or block of tissue exposed, cor- 
rection factors for the effect of scattered 
rays or secondary rays from the lead-im- 
pregnated rubber used m protecting the re- 
mainder of the body were not obtainable 
The animals were killed at varying pe- 
riods after irradiation Both ovaries were 
placed at once in Zenker’s fixative solution 
and were later embedded in paraffin and sec- 
tioned senally The hematoxylin and eosin 
stain was used 

Five series of experiments were con- 
ducted m which the conditions of irradia- 
tion were identical except for the duration 
of exposures, which were three, five, ten, fif- 
teen, and thirty^ minutes for each series, 
respectively 

Scries 1 — The left ovary of six gophers 
was irradiated in the early Summer of 1931 
with a three-minute exposure (intensity 
213 r) These animals were killed twenty- 
four hours and four, seven, thirteen, twenty, 
and fiftv-eight days after irradiation, respec- 
tively In only one experiment was there a 
distinct difference in the irradiated and non- 
irradiated ovaries Altliough many young 
healthy follicles were present in the left 
ovary the number was greatly reduced in 
comparison with the right ovary% and there 
was a corresponding increase m remnants of 
degenerated follicles It is iinhkelv that this 
difference can be attributed to the effects of 
irradiation inasmuch as m the second senes 
of animals in which the left oian^ was ex- 
posed to irradiation for file minutes, note- 
worthy difference i\as constantly absent in 
irradiated and control oiaries 
Series 2 — The left oian of ten gophers 


was exposed to irradiation for five minutes 
(intensity 355 r) The animals were killed 
at varying intervals of from one to sixty- 
five days after irradiation, respectively , 
comparison of the right and left ovaries 
failed to establish any recognizable altera- 
tion resulting from the irradiation The 
number and size of the developing follicles 
were strictly comparable in both ovaries and 
were normal for the corresponding seasonal 
development for the species The corpora 
lutea and ovanan stroma were entirely un- 
affected by irradiation, not only in these se- 
nes but also m all the later experiments in 
which more intensive irradiation w^as ap- 
plied 

Senes 2 — The left ovary of eleven go- 
phers was exposed to irradiation for ten 
minutes (intensity 710 r) The animals 
were killed at varying periods from the sec- 
ond to the one hundred twenty-ninth day 
after irradiation, respectively No effect of 
the irradiation was noted m the animals 
killed on the second, third, fourth, and sev- 
enth days after irradiation , there was, how- 
ever, a marked difference m the ovaries of 
a gopher killed on the twelfth day The 
right ovary was in a stage of active follicu- 
lar development, the cortical rim being 
croivded with primary follicles and primor- 
dial cells, interspersed with intermediate and 
many maturing follicles The left ovary ex- 
hibited generalized follicular degeneration 
of apparently rather recent origin, as the 
structural identity of tlie cells had not been 
lost, although the cell borders were indis- 
tinct, and the nuclei ivere absent or pyknotic 
In some of the larger follicles tliere ivas par- 
tial fusion of tlie follicular contents into the 
characteristic eosinophilic amorphous mass 
ivhich marks the old atretic follicle, m 
others, the zona pellucida of the ova cell was 
marked!}’' thickened and deeply stained 
However, primar}'- follicles and primordial 
cells remained which, although rather poor- 
ly stained, had normal nuclei and an ei enl}’’ 
granular protoplasm A similar picture w’as 
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I N 1919, Drips (1) called attenbon to 
tlie seasonal predominance of certain 
structures in the ovar)' of the striped 
gopher (Spennoplnlcs ctficitts tndccemltnea- 
tus) The spermophile has one annual pe- 
riod of rut which immediately follows hi- 
bernation At tins time the ovaries are 
filled with numerous mature graafian folli- 
cles, together witli a proportion of early or 
immature follicles With fecundation, the 
corpora lutea develop enormously and are 
the predominating structures within the or- 
gan, in addition, usually there is only a 
framework of the ovarian stroma and a few 
atretic follicles Degeneration of the cor- 
pora lutea begins in the late summer, and 
during the autumn tlie primary follicles 
grow rapidly to the stage of fully mature 
graafian follicles In view of the constancy 
of these seasonal variations, it occurred to 
me that this species of animal might be par- 
ticularly suitable for the study of tlie effects 
of irradiation on the \anous structures m 
the ovary, particularly in determining 
whether stimulation or inhibition of growth 
of any of its elements could be obtained 
with irradiation of less intensity tlian that 
which would prove destructive 

The animals for study vere obtained 
shortly before the\ were to be irradiated, 
for although tlie striped gopher can survne 
long periods of captn it\ one cannot be cer- 
tain that normal physiologic conditions pre- 
Tail under such altered conditions of life 
The^ rarely will breed in the laboratorj'' (2) 
Groups of gophers were irradiated at \a- 
rious times during the spring and summer 
months Except in a few instances when 
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both oianes were irradiated, the left o\an 
only ivas exposed to the rays The abdomen 
was opened under etlier anestliesia, the left 
ovarian pedicle was freed, and tlie orar) 
lifted out of the abdominal canty Protec- 
tion ivas then applied to the entire body of 
the animal except the exposed ovar}' and a 
small portion of the ovarian pedicle Etlier 
anesthesia was maintained dunng irradia- 
tion to keep the animal from mm ing, ivhich 
w'ould disturb the protection and tlie posi- 
tion of the exposed ovary, and for the subse- 
quent replacement of the ovary and closure 
of the abdominal incision 

A comparison of the two ovaries after 
this method of irradiation seemed to offer 
the best means of determining alterations 
due to irradiation alone, as well as of estab- 
lishing for each animal the normal seasonal 
dev^elopment at whatev^er time the manes 
were removed Whether changes noted in 
the left ovar)’’ can be attributed only to ir- 
radiation or whether trauma of exposure 
and drying of tissue during irradiation is 
likewise a factor is not known The fre- 
quency of unexplained degenerative changes 
m tlie ovary has been repeatedly empha- 
sized I studied serial sections of a number 
of ovaries of gophers killed shortly after 
they were captured besides tlie non-irradi- 
ated right ovaries of tlie experimental go- 
phers in order to be thoroughiv familiar 
with the normally occurring variations 
A Kelley-Koett moderate voltage roent- 
gen-ray unit w ith a mechanical transformer 
and a Coolidge broad focus tube were used 
for the production of the roentgen rajs 
The peak voltage was maintained at 100 
kilovolts, as measured b) a standard sphere 
gap with 5 milliampercs of current, and 1 
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the abdominal incision was well healed and 
the left ovary, although extremely small, 
was easily identified The right ovary m 
this animal was at least six times the size 
of the left ovary, but was somewhat small in 
comparison with the normal ovary of the 
animal captured at tins season of the year 
Cross-sections of the right ovary disclosed 
many graafian follicles, a rather high per- 
centage of them disclosed some degenerative 
stigmas There were numerous primary 
and small intermediate follicles and a small 
percentage of old atretic follicles The 
o\ary contained two or three small primary 
follicles in which the cell nucleus of the ova 
was well presented, but the c)hoplasm was 
stained irregularly There were no distinct 
follicles without ova or any evidence of re- 
generative or proliferative changes 

Senes 5 — The left ovary of six gophers 
was exposed to irradiation for thirty min- 
utes (intensity 2,130 r) One animal died 
from injury within twenty hours after the 
irradiation and the ovaries were removed 
shortly afterward The others were killed 
in series on the sixth, twentieth, thirty- 
fourth, and forty-fourth day after irradia- 
tion, respectively No difference could be 
found in the right and left ovaries removed 
on the first and sixth days The fact that in 
the left ovary of the second animal there 
were no large graafian follicles is of relative- 
Ij little significance, as such variation in de- 
velopment of follicles is frequently found at 
this particular season of tlie year One ani- 
mal V as found dead in its cage on the morn- 
ing of the ninth day after irradiation, and, 
although postmortem changes had occurred 
by the time the ovaries were remolded, the 
oxarian pedicle and the ovaries appeared 
normal grossly, although the adjacent tubes 
uere discolored On microscopic examina- 
tion a high proportion of degenerated folli- 
cles was noted in both ovaries, most of which 
"ere in an intermediate stage of de^eiop- 
nient The majorits of the small and pn- 
niarv follicles appeared uninjured, as did cer- 


tain of those of intermediate size In this in- 
stance the left ovary contained more large 
follicles than did the right ovary, a variation 
in development to which especial significance 
cannot be guen Both ovaries were con- 
gested with blood, and cross-sections of 
blood vessels exhibited a high percentage of 
poI)morphonucIear leukocytes, indicating an 
inflammator}'^ reaction Of the three re- 
maming gophers killed on the twentieth, 
thirty-fourth, and forty-fourth day after 
irradiation, respectively, the right ovary m 
each was free from infection, and exhibited 
normal seasonal development of follicles, 
w^hereas the left ovaries had undergone al- 
most total follicular atrophy, with a few 
small follicles persisting in each The left 
OA'^aries were small, the stroma being very 
dense and containing amorphous or hyalin- 
ized remnants of degenerated follicles 
Corpora lutea were present m normal stages 
of involution Thecal cells w^ere irregularly 
distributed m the periphery of these ovaries, 
and whorl-like arrangements suggestive of 
follicles without ova w^ere only slightly 
manifest The blood vessels in the left 
ovaries had apparently been unaffected by 
tbe irradiation 

CONCLUSIONS 

1 Direct irradiation applied to the 
ovaries of the striped gopher in intensities 
of 213 and 355 r failed to produce an)' rec- 
ognizable injury to the follicular stroma or 
alteration in their later grow'th and develop- 
ment With intensity of 710 r destruction 
of almost all of the follicles occurred De- 
generative changes w'ere first noted after a 
twelve-day interval following irradiation 
Many primary follicles and primordial cells 
survived this irradiation and in a few in- 
stances, after a longer interval mature 
graafian follicles w'ere found, all of wFich, 
however, showed some slight stigma of de- 
generation Irradiation of an intensity of 
1,065 r produced massive follicular destruc- 
tion noted first on the tenth day after irra- 
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presented m the case of the gopher killed on 
the seventeenth day after irradiation, with 
slightly more advanced degenerative changes 
in tlie follicles of the left ovaiy' 

Both ovaries of two gophers killed on the 
twenty-fifth day after irradiation had been 
exposed to the roentgen ravs The ovaries 
were found to be much smaller than nor- 
mal, and on microscopic study the stroma 
was very dense Most of the follicles had 
been destroyed, only a few primordial and 
intermediate follicles persisting apparentlv 
uninjured A few graafian follicles with 
slight stigmas of degeneration were found 
in one ovary The amorphous eosinophilic 
masses repi esentative of follicular atresia 
were greatly increased as compared with 
sections of non-irradiated ovaries At times, 
these masses were still surrounded by an ir- 
regular corona of epithelial cells and in a 
few instances cystic spaces partially filled 
with amorphous debris and recognizable 
clumps of chromatin indicated an earlier 
stage in the process of fusion and atrophy 
Corpora lutea were present in tlie usual 
stage of involution found at this season in 
the normal animal The manes of all ani- 
mals examined subsequently in this series 
corresponded closely to tliese two 

Senes 4 — The left ovarj^ of tventv-one 
gophers rvas exposed to irradiation for fif- 
teen minutes (intensity 1,065 r) The ani- 
mals were killed from the third to the one 
hundred tentli day after irradiation, respec- 
tively On the third and sixtli day after ir- 
radiation, no noticeable change in the irra- 
diated o\ary was detected, but in the animal 
killed on the tenth day, the left ovan, in 
contrast to the right, did not exhibit large 
graafian follicles and the primarj’- and small 
intermediate follicles exhibited definite stig- 
mas of degeneration such as ora witli pvk- 
notic nuclei, and fragmented cjtoplasm and 
disorganized follicular structure Ao 
healtha or intact follicles uere found m this 
orarj although a feu primordial cells at the 
penphera of the or ar\ appeared to be struc- 


turally intact Similar follicular destruction 
m the irradiated ovary, witli the imariable 
persistence of a few intact primordial cells 
or occasional priman' or intermediate folli 
cles were found throughout tlie senes from 
the tenth day after irradiation A few 
Ovanes contained a larger proportion of siir- 
nving follicles and in two animals a few 
graafian follicles were found as well as the 
more immature fonns, indicating a varia- 
tion m the susceptibility of induidual ani- 
mals of the same species as w'ell as an ob- 
vious difference in vulnerability of tlie in- 
dividual follicles The irradiated ovan of 
the animals killed at the longer intenals 
after irradiation was extremely small as 
compared wnth the control ovan , die 
stroma was veix^ dense, although not defi- 
nitely changed in cellular constituents 
There was a slight tendency for persistent 
thecal cells to arrange tliemselves m irregu- 
lar circular formations following the de- 
struction of the epitliehal constituents of the 
follicle This gave rise to an appearance of 
cord-hke masses or follicles without oia, 
but w as not sufficiently marked in an\ o\ an 
to be regarded as a characteristic formation 
of the thecal cells in the irradiated ovan 
In no instance w'as there anv evidence of 
proliferative changes of the stroma or fol- 
licular remnants Throughout tlie senes of 
experiments tlie corpora lutea failed to show’ 
anv effect from tlie irradiation, directlj or 
as a result of the follicular atrophv The 
regression of the corpora lutea continued 
throughout the summer months as m the 
normal animal not living in captii it\ 

To note particularly rvliether the few siir- 
1 11 mg priman follicles seen in all the irra- 
diated oi aries were capable of late deiel- 
opment, the left oi an’ of four other gophers 
was irradiated for fifteen minutes (intensiti’ 

1 065 r) m August, 1931, and the animals 
were killed in April 1932 In three experi- 
ments infection of the abdornmal wound oc- 
curred, and resulted in partial destruction of 
the left or an In the fourth c\pcrimcnt 
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mg in the recumbent position, as the results 
are found to be more satisfactory Films 
made m this position also show the lungs as 
more transparent than when they are made 
in the erect posture The following condi- 
tions, however, militate against the useful- 
ness of roentgenograms made in the re- 
cumbent position 

1 The diaphragm rises high m the chest 
(6), compressmg or relaxing the lungs 

2 The heart is enlarged m its transverse 
diameter (7), encroaching on the lung fields 

3 The sternum moves cephalad (8), and 
with it the clavicles, encroaching on the 
apical regions 

It IS largely for these reasons that roent- 
genograms of the chest are routinely pre- 
pared in the erect position in spite of the 
increased radiability of the exposed portions 
of the lungs m the recumbent position The 
objections mentioned do not apply, however, 
to films made in lateral recumbency 

In lateral decubitus, the circumference of 
the chest is smaller than in dorsal recum- 
bency, due to the increased weight acting on 
the recumbent hemithorax, however, the 
hemithorax under consideration (the upper 
half of the chest) is larger than in the 
supine position The difference in the two 
sides may be further increased by placing a 
pillow, or sand bag, under the lower side 
Here is a typical measurement, taken at 
random from records made at our clinic 
Circumference of the chest at level of 
sixth costal cartilages in quiet inspiration 
Standing 89 centimeters 

Lying on back 92 centimeters 

Ljing on left side 91 centimeters 

(Upper half measuring 47, loiver 44 
centimeters ) 

With use of sand bag, circumference 

IS 89 centimeters 

(Upper half measuring 47 5, loiver 

41 5 centimeters) 

Upon inspection the contraction of the 
lower side and the enlargement of the upper 


side are plainly seen Over the lower side 
the lung is compressed, as evidenced by dull- 
ness, increased conduction of breath and 
voice sounds (9), and by displacement of 
the heart to this side Over the upper half, 
there are signs of emphysema in the form 
of hyperresonance and diminished breath 
and voice sounds The diaphragm is pushed 
up on the lower side by the crowding of the 
abdominal viscera On the upper side the 
subdiaphragmatic pressure sinks, due to the 
pulling away of the abdominal viscera, 
allowing the diaphragm to descend mto 
an exaggerated inspiratory position By 
means of percussion, Norris (10) finds that 
m lateral decubitus the edge of the lung on 
the upper side moves dowm for from 3 to 4 
centimeters 

On roentgen examination, the recumbent 
lung appears relatively small and airless, 
while the upper lung is emphysematous 
The inflation of the upper lung is favored 
by the shifting of the heart downward, and 
by the descent of the upper half of the 
diaphragm But even in cases m which the 
heart and diaphragm are fixed by adhesions, 
the upper lung assumes increased transpar- 
ency in lateral decubitus, due to enlarge- 
ment of the bony thorax It is believed that 
tliere also occurs a slight curvature of the 
dorsal spine, concavity dowmward, crowd- 
ing the ribs m the lower hemidiorax, and 
spreading them on the upper side In this 
connection, it is recalled tliat, in the opera- 
tion for suppurative pleurisy, surgeons have 
for generations placed their patients with 
the good side resting on a pillow, expecting 
thus to increase the intercostal spaces on the 
involved side 

PATHOLOGIC CONSIDERATIOAS 

All pathologic processes invoh mg the 
lungs and pleura are generally associated 
with a certain degree of atelectasis, depen- 
dent upon occlusion of bronchi b}^ secretion 
and other factors Such areas of collapse 
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djation and apparently affecting first the 
larger follicles In all tlie irradiated ovaries 
a few primary follicles had sun ived, but in 
no instance even with observation eigiit 
months after irradiation and in tlie spring 
of the year, when the impetus to follicular 
development seems most marked, had tliese 
follicles exhibited the usual development 
Irradiation with an intensity of 2,130 r re- 
sulted in massive follicular degeneration ap- 
parent on the ninth day after irradiation, but 
likewise with tlie sunuial of a few struc- 
turally intact pnmary follicles 

2 The corpora lutea, blood vessels, and 


ovarian stroma were apparently unaffected 
by the irradiation 

3 No tendency toward proliferatne 
change or formation of aG^pical cists as 
noted in ovaries of the rat after irradiation 
was found in the irradiated oianes of the 
gopher 
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I N this paper we are interested in the 
appearance of the upper hemitiiorax 
in a film made with the subject reclining 
on one side We find the upper half of the 
chest large, tlie air content increased, while 
the normal airless structures and all abnor- 
mal deposits are brought out to better ad- 
vantage than when films are made with the 
bodj' in other postures 


PHYSIOLOGIC CONSIDERATIONS 
In the standing and the sitting postures, 
the human chest is in relatn e collapse, even 
during deep inspiration This perhaps un- 
expected phenomenon is due to the effect of 
gxaiut}' on tlie ribs and sternum, the weights 
of the shoulders and the chest iiscera, as 
well as to the soft parts suspended from the 
diaphragm and ribs These v eights pull tlie 
ribs and sternum downvards, j c , they resist 
inspiration Now, upon assuming the re- 
cumbent position, the chest is enlarged be- 
cause the ribs and sternum rise, as thcA arc 
rebel ed from the force of gravity (1) 


drawn by t)ic writers 


Measurements of tlie circumference of tlie 
chest show that it increases in eierj’ case 
upon the subject’s changing from tlie erect 
to the recumbent position (2) This in- 
crease m chest capacit} results in increased 
air content of tlie lung The vital capacit) 
is diminished (3), and the residual air in- 
creased in the recumbent position (4), iC; 
the lungs are in relative emphysema in the 
recumbent position This relative emphy- 
sema can be easily demonstrated by per- 
cussing over tlie liver and heart areas, the 
areas of dullness, invariably present in tlic 
erect posture in the normal indu idual, de- 
crease or disappear when tlie subject lies on 
his back Norris (5) finds that in the dorsal 
position the anterior margin of tlie lung 
moves downward, being about 2 cm lover 
than in the erect posture 

On fluoroscopic examination, there is an 
increased transparency of the lungs m the 
recumbent position In the obese or icty 
muscular individual, in whom fluoroscopic 
examination is unsatisfactorj'' m the erect 
position we have learned to cinplov screen- 
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ture, the chest being m relative collapse, the 
atelectatic areas frequently obscure the un- 
derlying causative pathology Upon assum- 
ing the lateral position, the upper lung be- 
comes inflated and many of tlie atelectatic 
areas re-expand, producing a truer picture 
of tire disease process Tumor masses, cav- 
ities, and fluid levels are also brought into 
better relief 

4 Pleural effusions appear larger in the 
recumbent hemithorax If the}' are small, 
they may escape roentgenologic visualiza- 
tion except when they are viewed in this 
position 
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U NDER normal conditions the di- 
aphragm produces definite changes 
to the cardia and the stomach, and is 
one of the important factors m controlling 
the opening and closure of the former 
Thus during respiratory contraction of tlie 
diaphragm the pillars also contract, and, by 
so doing the\ produce a milkmg-down con- 
traction at the cardia ( 1 ) This contrac- 
tion can he felt In the examining finger in- 
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serted through a gastrostomy into the open- 
ing of the gastro-esophageal junction The 
terminal phase of this contraction can be 
seen fluoroscopically (2) When a barium 
meal is given and the subject is studied m 
the oblique upright position, one can see at 
deep inspiration that the barium gathers just 
aho\e the cardia in the esophagus, much like 
so-called cardiospasm (Fig 1) This pic- 
ture persists as long as the diaphragm re- 
mains contracted just as soon as the di- 
aphragm relaxes during the expiratory 
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have been described in pneumonia, pleural 
effusions, emphysema, abscess of the lung, 
bronchiectasis, and even acute bronchitis 
(11) That atelectasis plays an important 
role in pneumonia and tuberculosis (12) is 
well recognized Bartels (13) accepted 
It as a necessary state in the development of 
bronchopneumonia I^Iore recently Coryllos 
and Bimbaum (14) have described, in a 
convincing manner, the etiologic impor- 
tance of atelectasis in lobar pneumonia 
Atelectasis has also been pointed out in 
cases of pericarditis with effusion, in liyper- 
trophv and dilatation of the heart, and in 
enlargement of the mediastinal and hilar 
Ivmph nodes as obsen^ed m tuberculosis, 
Hodgkin’s disease, leukemia (15), and 
aortic aneurvsm (16) 

These atelectatic areas, unless dependent 
on permanent bronchial occlusion, are likely 
to become inflated in the lateral horizontal 
position For this reason, frequent changes 
in posture have been used in pneumonia, 
and especially in the pre\ention and treat- 
ment of hypostatic pneumonia and massive 
atelectasis Time-honored methods of re- 
suscitation of the newborn and of tlie 
drowned depend for tlieir efficacy on the 
circumstance that rhythmic changes m pos- 
ture connote a rhythmic expansion and con- 
traction of the chest 

PRACTICAL APPLICATIONS 

A roentgenogram made in lateral recum- 
bency shows the upper lung expanded more 
than in any other posture The pleural re- 
cesses, collapsed in other postures, are now 
largely inflated, and portions of tlie lungs 
usuall}' obscured by the heart, hilum, medi- 
astinum, and by the dome of the diaphragm, 
are brought into view The atelectatic 
areas accompanying pathologic inflamma- 
tory or degeneratne processes m the lungs 
and heart may Iiecomc air-hearmg On films 
made m this position, the underlying patho- 
logic process appears smaller, hut better de- 


fined Abnormal deposits in the vicinity of 
the diaphragm or mediastinum, appearing 
of uncertain location yvhen they are vieved 
on films made in tlie erect posture, may be 
plainly surrounded by lung tissue in lateral 
recumbency Abscess cavities, small effu 
sions, and hydropneumotlioraces which, m 
the erect posture, may be obscured by ate 
lectatic lung and thickened pleura, may be- 
come plainly visible witli the increased air 
content of the horizontal position Fluid 
levels yvhich are obscured by collapsed lung, 
or due to the shallowness of the oi'erlying 
air pocket, Iiecome conspiaious in lateral de- 
cubitus Likewise lung ' tumors, which 
otherwise may be merely suspected, appear 
well defined on films made in this position 
Also, air collections appear conspiaioush 
enlarged Air being more expansible Ann 
collapsed lung tissue, yvith the enlargement 
of the upper hemitliorax, the former ex- 
pands to occupy more space Pleural effu 
sions (yvithout air), on the contrary, appear 
larger in the dependent hemithorax (17, 18) 
because tliey' are less compressible than lung 
tissues 

CONCLUSIONS 

1 With the subject lying on one side, 
the upper hemithorax is larger than in any 
other posture The lung is emphysematous 
in tins position, as shown by percussion, 
auscultation, and roentgen examination 
The hvpennflation of tlie lung is due not 
only to the enlargement of the cliest, but 
also to the shifting of the heart and dia- 
phragm 

2 Roentgen examinations of the upper 
hemithorax shoyv the lung larger and more 
transparent than it appears in other pos- 
tures Portions of the lung obscured by the 
diaphragm and bj the mediastinum thus be- 
come y isible and accessible to examination 

3 Most patliologic processes in the lungs 
arc associated yvith bronchial occlusion and 
atelectasis In films made in the erect pos- 
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m the muscle of the stomach and that this 
gradient is greatest at the lesser cun^ature 
near the cardia, with tlie rate of eleven at 
the cardia to two at the pars pylonca. He 
says 

"We see that local peculianties in the 
muscle, with graded differences in rhythmicity, 
irritability, tone, and latent penod, probably 
have most to do with directing the peristaltic 
wave as it travels over the stomach As in 
the heart, so here, the waves probably have 
their origins in the most highly rhythmic and 
sensitive area We may say perhaps that the 
region on the lesser curvature next to the 
cardia is the pacemaker for the stomach It 
must be remembered, however, that the cavi- 
ties of the heart and stomach are very differ- 
ent In one, the impulse travels so rapidly 
that the organ appears to contract as a unit , 
m the other, a series of waves travel slowly 
over the sac, gently kneadmg its contents ” 

McCrea, McSwmey, Morison, and Stop- 
ford (5) have also noticed in cats, rabbits, 
and dogs that the waves which began near 
the cardia, spread downward, producing a 
constriction ring at the upper end of the 
pars pylonca, then a bulging of the pyloric 
portion, and finally a concentric contraction 
nng of that region This contraction, re- 
laxed as a new wave, arrives at the incisura 
These facts demonstrate that a wave ini- 
tiated in tire cardia and fundus is conducted 
down to the pars pylonca 

One must not lose sight of the fact that 
many other factors influence gastric motil- 
it)' The work of Todd and his associates 
(6) has given us a clearer conception of 
many factors involved m gastric motilitv 
Sucli factors as hunger, psychic shock, gas- 
tric training, central or peripheral impulses 
through the vagus or the parasympathetic, 
secretory actnit) either normal or patho- 
logic, the application of heat or cold (7), 
and the quantit} as well as the quality of 
food intake hai e a great deal to do in stim- 
ulating or inhibiting peristalsis Again, one 
should remember the intrinsic qualities of 



Fig 2 Effect of diaphragmatic contraction on 
stomach Note low position of fundus wth relative 
constriction at fundus and dilatation at pars py- 
lorica 

gastric muscle, namely, contractility, rhyth- 
micity, and automaticity Alvarez (4), for 
instance, has noticed evidence of high auto- 
maticity at the upper edge of the pars 
p}^lorica He also describes contractions of 
a greater amplitude in the pars pylonca than 
in tlie fundus With a cardia, therefore, 
that has a high gradient of rhythmicity, and 
which IS made to open and close with each 
inspiration and expiration, what w'ould stop 
action currents from travelling down to- 
wards the pars pylonca and initiate charac- 
teristic gastric peristalsis? Moreoier, there 
are definite changes in intragastnc tension 
in the different parts of the stomach during 
the inspiratory and expirator\ phases of 
diaphragmatic motiliti These without a 
doubt are also hkeh to produce a sufficient 
stimulation to aid in or initiate peristalsis 
The question maj be asked b} skeptics, 
Why, if the diaphragm controls basically the 
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Fig I Constnction of cardia from the pillars of 
the diaphragm Note closure of cardia with hlling 
of esophagus 


phase, the cardia also opens and the barium 
meal runs through into the stomach 

The peripheral portion of the diaphragm 
also has a definite influence on the stomach 
When one watches tlie stomach which is 
filled with a barium meal, lie will notice tliat 
as the diaphragm contracts and relaxes, it 
produces definite changes in the contour and 
the position of the different parts of tlie 
stomach f3) The fundus is pushed down 
and is definitely constricted with each dowm- 
ward contraction of the diaphragm Coin- 
cident W'lth this constnction and descensus 
of the fundus we can see a change in the 
shape of the pi lone portion of the stomach 
(Fig 2) The changes in contour of the 
stomach remind one of the changes m the 
contour of an earthworm as it mo\es from 
one place to another One sees a definite 
swelling of the forepart while the hind part 
moics forward and then the forepart be- 
comes thinned out as it progresses In this 
connection one maa also he reminded of the 


effect of pressure on a sausage-shaped nib- 
Ijer balloon m which, when one portion is 
squeezed tlie opposite portion is dilated 
After a few deep breaths one can see charac- 
teristic peristaltic waves originating at the 
incisiira anguJaris, tvaves which are notice 
able when the stomach is left absoIntcK 
alone avithout any manipulation One 
W'ould suspect that tlie imparted contrac- 
tions and dilatations of the stomach (ong 
mating b}'^ means of the contracting and 
relaxing diaphragm) may have something 
to do in stimulating gastric peristalsis, 
if he will analyze what happens when a per- 
son is made to swallow a stomach tube The 
disagreeableness of this procedure induces 
nausea and vomiting Wlien, howe^ er, the 
subject is made to take deep breaths, the 
nausea disappears in most cases A similar 
group of phenomena can be studied fluoro- 
scopicallv At times one has a patient who 
cannot tolerate a barium meal It will be 
noticed under sucli circumstances that the 
stomach assumes an hourglass shape, the 
fundus becomes more dilated, and the pars 
pvlonca more contracted If, now the pa- 
tient IS asked to take a few deep breaths 
he will no longer complain of nausea, and 
fluoroscopicallv one can see a relaxation of 
the hourglass ring and sooner or later nor- 
mal peristaltic waves become evident Al- 
though It IS folly to assume that the di 
aphragmatic contractions are entirely instru- 
mental in inducing gastric peristalsis, it is 
perfectly justifiable to assume that the 
diaphragm plays an important role m tlie 
initiation and maintenance of gastric pen 
stalsis 

Theoretically, when rhvtlmncal constric- 
tions and dilatations occur in the stomach, 
definite ^timulatne changes must of ncces- 
sit\ follow in certain portions of the 
stonnch It is common knowledge that 
when a muscle contracts, a difference of elec- 
trical potential mav result at the two ends 
Aloreoier it has been shovsn bv Aharez 
(4) that there is a gradient of rlnthmicitv 
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The} may be classified under three general 
headings, namely (1) patients in whom 
respiration was of the costal type, (2) pa- 
tients with left phrenicotomy, and (3) pa- 
tients with right phrenicotomy Some pa- 
tients have been studied just before phreni- 
cotomy, one week after operation, and from 
four to si\ weeks after operation 
The patients who had a distinctly costal 
respiration showed little or no rise in the 
diaphragm after phrenicotomy (Fig 3) 
The normal diaphragm moved very slightly 
and only after an unusually deep breath 
The paralyzed diaphragm at this instant 
moved slightly upward when the healthy 
diaphragm moved downwards There was 
usually a poor pillar tone, so that the barium 
could not be held at the cardia The 
stomach w'as of the long tubular type, with 
the pars pylonca located down m the pelvis 
Very little transmitted constriction was no- 
ticed in the stomach during deep inspiration 
In tins type of patient a phrenicotomy would 
be hardly of any value because the altered 
mechanics produced by the paralysis of the 
diaphragm are not present and, therefore, 
the operation could not be of any significant 
benefit to the tuberculous lung 

In the second group we studied patients 
wuth left phrenicotom} , showing some para- 
doxical rise of the left diaphragm Coinci- 
dent with the descensus of the right di- 
aphragm there w'as a rise of the left di- 
aphragm The pillar tone was fair and the 
barium remained at the cardia a few seconds 
during each inspiration The mobility of 
the fundus was minimal and it remained 
usiiallv well ballooned up with a bubble of 
air Belching was difficult in these patients 
The pars pi lonca w as seen to swing laterally 
and obhqueh so that tire moi enients re- 
minded one of a pendulum wuth the fundus 
remaining stationar\f (Fig 4) The degree 
of the altered motility m the stomach de- 
pended upon the tone of the right di- 
aphragm In addition to these lateral moi e- 
ments one also noticed a constriction at the 



Fig 4 Left phrenicotomy 

pars pylonca, with a definite dilatation of 
the parts immediately above it The con- 
striction wave progressed along a “U”- 
shaped line, one tip being at the pylorus and 
the other at the incisura 

In the third group of patients, in wffiom 
the right diaphragm was paralyzed, there 
was onl} a slight deviation from the normal 
imparted motility m the stomach The tone 
in the cardia was normal and the fundus 
descended wuth each diaphragmatic contrac- 
tion (Fig 5) Coincident wuth this there 
was a dilatation of the pars pylonca Be- 
cause of the rise of the right diaphragm tlie 
angle at the cardia became more obtuse, so 
that, during an attack of coughing, the car- 
dia would open and cause regurgitation of 
gastric contents This phenomenon w'as 
verified clinicall} in tliat these patients com- 
plained of a tendency to vomiting during at- 
tacks of coughing This altered angle at 
the cardia also made the tendenc\ to belch- 
ing much easier Under normal conditions 
(11) when the patient is asked to belch we 
can notice tlie left diaphragm go dowm 
rapidlv and at the same time the right di- 
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Fig 3 Effect of diaphngmatic relaxation on 
stomach Note high position of fundus and rchtnc 
constnctiou of pars pylonca 


gastric contractions, do w e not get anj clin- 
ical symptoms of gastric disturbance in pa- 
tients with phrenicotomv or phrenic neurec- 
tom) ^ We hope to show in this paper 
that compensatory changes in gastric motil- 
ity occur in such a wa\ that nonnal contrac- 
tion wa\es may still be initiated in spite of 
the parah'sis of the diaphragm Dr S J 
Cohen (8) of the gastro-enterolog^ staff of 
the Municipal Tuberculosis Sanatorium of 
tlie Cit\ of Qiicago, who made secreton 
studies of these patients before and after 
phrcnicotom} , found no gastric secretori 
changes resulting from the diaphragmatic 
parahsis He sa\s 

‘ In this senes of cases the results of the 
Cwald meal correspond to those of 1 ,000 con- 
secutive cases studied similarly at the Oiicago 
Municipal Tuberculosis Sanatorium In this 
group 4'' per cent shoued a hypo-aciditi rang- 
ing from 6 to 10 per tent of Indrochlonc acid 
There was a normal secretion in 36 per cent 
of this group with the gastric juice showing 
an acidity of 20 to 39 per cent In 9 per cent 


of this group there yvas a hyperacidity, yyhile 
in the remaining 10 per cent there was an 
achydia gastrica There yvas no vanation, 
tlierefore, in the reaction to the Ewald meal 
betore and after phrenicotomv ” 


OBSERVATIONS AND RESULTS 

Forty patients from the Sanatoruim Iiaie 
been studied They \yere all ambulant cases 
and had had their phrenicotomy from one 
yyeek to fourteen months preyaous to ob- 
seryation A small number of yyomen had 
a costa! respiration throughout and the 
paralyzed diaphragm did not show’ any ap- 
preciable rise Our results yyere lairh con 
stant and depended entirely upon the side 
on yvhich the paraly'Sis yvas effected 

The folloyving technic yyas earned out in 
all our obsenations A concise history 
yvas taken, yvith specific questioning alxmt 
possibility of gastro-mtestinal trouble either 
before or after phrenicotomy An EwaW 
meal u'as tlien giyen and the secretory actn- 
ity yyas studied by Dr S J Cohen A 
fluoroscopic notation yyas made of the de- 
gree of rise of the diaphragm (9), the pres 
ence of normal or paradoxical mobility, aw 
the degree of lung pathology still present 
The patient was now placed in an oblique 
position yyith the left shoulder against the 
screen in the manner suggested bv R P 
Carman (10) The barium yyas iioyy fol- 
loyyed doyvn the esophagus and as soon as it 
reached the cardia the patient was asked to 
take a deep breath After tlie tone of t ie 
cardia yvas studied the reaction of the 
stomach was noted as it was affected 
contraction;? of the healthy diaphragm 
patient w as then placed in an anteroposterior 
position and the reaction of the fundus am 
the pars py lorica w as noted Permanent 
records of the stomach were obtained at 
deep inspiration and deep expiration, mime' 
diately after ingestion of the barium meal, 
after two liours and after twenty -four 
hours 

Our results have been quite constant 
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They may be classified under three general 
headings, namely (1) patients in whom 
respiration was of the costal type, (2) pa- 
tients with left phrenicotomy, and (3) pa- 
tients witli right phrenicotomy Some pa- 
tients have been studied just before phreni- 
cotomy, one week after operation, and from 
four to SIX weeks after operation 

The patients who had a distinctly costal 
respiration show^ed little or no rise in the 
diaphragm after phrenicotomy (Fig 3) 
The normal diaphragm moved i erj slightlj 
and only after an unusually deep breath 
The paralyzed diaphragm at this instant 
moved slightl}' upward when the health) 
diaphragm moved downwards There w’as 
usually a poor pillar tone, so that tlie barium 
could not be held at the cardia The 
stomach was of the long tubular type with 
the pars pylonca located down in the pelvis 
Very little transmitted constriction was no- 
ticed m the stomach during deep inspiration 
In this type of patient a phrenicotomy would 
be hardly of any i alue because tlie altered 
mechanics produced by the paralysis of the 
diaphragm are not present and, therefore, 
the operation could not be of any significant 
benefit to the tuberculous lung 

In the second group w^e studied patients 
with left phrenicotomy, showing some para- 
doMcal rise of the left diaphragm Coinci- 
dent with the descensus of the right di- 
aphragm there w^as a rise of the left di- 
aphragm The pillar tone w'as fair and the 
barium remained at the cardia a few”^ seconds 
during each inspiration The mobiliti' of 
the fundus w'as minimal and it remained 
usualh well ballooned up wuth a bubble of 
air Belching w as difficult in these patients 
The pars pi lonca w'as seen to swing laterally 
and olihqiielv so that the movements re- 
minded one of a pendulum w ith the fundus 
remaining stationan (Fig 4) The degree 
of tlie altered motihti in the stomach de- 
pended upon the tone of the right di- 
aphragm In addition to these lateral moie- 
ments one also noticed a constriction at the 



Fig 4 Left phrenicotomy 


pars pylonca, with a definite dilatation of 
the parts immediately above it The con- 
striction wave progressed along a “U”- 
shaped line, one tip being at the pylorus and 
the other at the mcisura 

In the third group of patients, in whom 
the right diaphragm w'as paralyzed, there 
W'as only a slight deviation from the normal 
imparted motility in the stomach The tone 
m the cardia w'as normal and tire fundus 
descended with each diaphragmatic contrac- 
tion (Fig 5) Coincident w'lth this there 
W'as a dilatation of the pars pylonca Be- 
cause of the rise of the right diaphragm the 
angle at the cardia became more obtuse, so 
that, during an attack of coughing, the car- 
dia would open and cause regurgitation of 
gastric contents This phenomenon was 
verified clinicall) in that these patients com- 
plained of a tendency to romiting during at- 
tacks of coughing This altered angle at 
the cardia also made the tendenc} to belch- 
ing much easier Under normal conditions 
(11) when the patient is asked to belch we 
can notice the left diaphragm go dowm 
rapidh and at the same time the right di- 
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Fig 5 Right phremcotom\ 


aphragm go up each time the left side goes 
down This is the only instance in which 
we noticed an independent contraction and 
relaxation of each diaphragmatic leaf at any 
one moment At all otlier times both sides 
contract and relax at the same moment In 
belching, as the left leaf goes down and the 
right leaf goes up quickly and repeatedly the 
cardiac angle becomes less acute and soon 
the air is seen to find its wav through the 
cardia into the esophagus 

DISCUSSION 

Theoretically, one would assume that if the 
diaphragm plaj s an important role in gastric 
motiht} we should expect gastro-intesUnal 
disturbance after phrenicotomj The absence 
of such scmptoms ivould lead one to assume 
that either the diaphragm has no relationship 
V ith the gastro-intcstinal tract or else that 
certain compensafori changes bate taken 
place to modifi conditions sufHcicntlj to 


establish normal function The latter takes 
place in paralysis of the diaphragm Under 
normal conditions the pillars open and close 
the cardia with each part of the respirator) 
phase in diaphragmatic mobilit) The periph 
eral portion of the diaphragm not onl) 
pushes the fundus up and down but also aids 
in the lateral contraction of the fundus, thus 
reducing its diameter Coincident with these 
clianges the pars pylonca is modified in shape 
and diameter When the diaphragm is 
paralyzed certain compensator! changes occur 
These mav be classified under three different 
groups 

1 The first group of patients is one in 
whom the diaphragm plays a secondan' role 
in respiration, which is maintamed mainh bi 
the movements of the nbs In this group of 
costal breathers paralysis of the diaphragm 
does not induce an improvement m the patient 
with tuberculosis and produces no change in 
the motility of the gastro-intestmal tract 

2 In the second group the right diaphragm 
has been paralyzed, the movements in the 
tundus are the same as normal, namely, a 
decensus, with a definite constriction Com 
cident with these changes, there is a dilatation 
of the pars pylonca There is a slight perma 
nent deviation m the position of the pars 
pylonca towards the right side The tendency 
to belching and vomitmg is increased as a re- 
sult of the relative rise of the right diaphragm 
and the change m the degree of the cardiac 
angle from the acute to the obtuse type 

3 In the third group in whom the left di 
aphragm was paralyzed, the imparted contrac- 
tions were now transferred to the pars pilonca 
instead of tlie fundus and the latter remained 
more or less immobile The pars pylonca 
swings back and forth much like a pendulum 
At inspiration it moves laterally and slightly 
anteriorly At expiration it moves mcdialh 
and towards tlie spine 

Our present findings give us additional 
proof that the diaphragm plays an important 
role m influencing gastric peristalsis The 
pillars control the opening and closure of the 
cardia With each inspiratory contraction of 
the diaphragm the pillars also contract and 
close the cardia sufficicntb to block the fluid 
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banum meal from passing through As soon 
as the diaphragm relaxes, the cardia opens and 
the banum runs into the stomach after it 
bends in an angle of about 90 degrees The 
panetal portion of the left diaphragm presses 
down the fundus durmg each contraction and 
in so doing constricts the descended fundus 
and dilates the pars pylonca As the di- 
aphragm nses the fundus goes up with it and 
now the latter dilates while the pars pylonca 
contracts In our previous papers (1, 2, 3) 
we have given evidence to justify our assump- 
tion that gastric motility may be definitely in- 
fluenced by the contractions of the diaphragm 
This paper furnishes a further proof of this 
relationship and incidentally explains altered 
physiology m gastric motihty resultmg from 
paralysis of one or the other leaf of the 
diaphragm 
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THE SELECTION AND CARE OF THERAPY TUBES" 

By DANIEL M CLARK, M D, Santa Barbara, Caufornia 


W ITH two American and five foreign 
companies now engaged m the 
manufacture of therapy tubes, tire 
selection of one which will operate most ef- 
ficiently and economically under a gn en set 
of circumstances may be a confusing and 
difliciilt task Too often the problem re- 
solves into an argument on tlie relative mer- 
its of the various mechanical principles and 
construction details advocated bv different 
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manufacturers Unbiased opinions of ex- 
perienced men are not easy to obtain, simplj 
because their experience is usually confined 
to one make The rehabiht)' of all the pres- 
ent manufacturers is ratlier well established. 
It vs, therefore, safe to conclude that the 
product of any of tlvem, given proper care 
and operated under the conditions and with- 
in the capacity for which it is designed, will 
give satisfactory'^ service There are more 
practical considerations 
Before attempting to select a tuire, one 
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should know definitel}'^ the factors of voltage 
and milhamperage under which it is to oper- 
ate This will be determined personal 
preference as to tlie optimal voltage re- 
quired and the i olurae of u ork to be under- 
taken For ^arlous reasons, it is desirable 
to stay as far beloiv tlie rated capacitv as is 
consistent u ith the tvpe and quantity of 
work to be undertaken No tube will stand 
frequent or prolonged operation over its 
rated capacit} It must be remembered that 
facton tests are earned out under the most 
favorable conditions Variations in output 
of from 10 to IS per cent have often been 
demonstrated on two machines of similar 
t\pe and manufacture under identical fac- 
tors of voltage and milhamperage (1) It 
IS, therefore, not unwise to select a tube the 
rated capacih^ of which is somewhat greater 
than that under which it is to operate 

The capaciti of a tube mav be materiallv 
reduced by improper cooling and i entilation 
On the otlier hand, it may often be increased 
by the addition of some simple cooling de- 
vice, such as an electric fan Thus, while 
the factor\' rating of a certain tube may be 
200 K V P , 8 ma , when it is operated in an 
ordinary lead glass bowl, if it is operated 
m a closed drum ivith blower cooling, the 
same tube may be run continuously at 200 
K V P 10 ma , an increase in output of 20 
per cent Similarh, a certain tube of for- 
eign manufacture, designed to operate at 
200 K V P , 4 ma noth a w'ater cooling sys- 
tem of the reservoir tjpe, mav be safe!) run 
at 200 K V' P , 8 ma , when a pressure water 
cooling SI stem is used, an increase in output 
of 100 per cent (4) 

When a tube is kept working in an ordi- 
nar> lead glass liowl, the cooling conditions 
are neicr len good This is particuHrh 
true if the distance between bowl and tube 
wall IS not ample V hen the distance is less 
tlian 3 cm the capacit\ of the tulie is nia- 
tcnalli less than its factors rating 

Most tulies are guen a single factors rat- 


ing, such as 150 K V P 5 ma but this 
does not mean, of course, tliat tlie tube 
cannot be operated under other factors A 
tube mav safely be run at somewhat higher 
milhamperage, if the potential is lowered to 
such an extent that the product of tlie kdo- 
tolt peak and tlie milhamperage remains 
constant A tube svith the abose rating 
ma}, therefore, be operated at 130 KVP 
5 8 ma , or 100 K P 7 5 milhamperage 
It is not safe, however, to operate at higher 
potential than factor}^ eating, esen though 
the milliamperage be correspondingh low- 
ered 

As it IS m the purchase of anytlung else 
mechanical factorv^ senice is an important 
consideration No matter how careful the 
workmanship and factory testing it is in- 
evitable that an occasional tube svill be de- 
fective Others are broken in transit Seri- 
ous difficulties have been encountered in the 
adjustment of such matters particularh in 
the case of some of the foreign manufac- 
turers The remoteness of the factor\, tlie 
language difficulty, tlie limited aiithontv 
guen to American representatives and the 
difference between American and Liiropean 
business metliods mat be real obstacles in 
reaching an agreeable adjustment 

Next to efficienct, the most desirable qual- 
ity' in a tube is cconoiu} This docs not 
mean, of course, that the cheapest tube that 
will do the work is the most economical 
How'e\ er, in bu\ ing w bat mat be termed an 
“extra-price” tube, one should make certain 
that the features which make it more expeii- 
site wall be of value in the particular t\pc 
of work it IS to perform 

For contenience, a chart listing the \ari- 
ous therapt tubes offered In one 1 uroptnii 
and Ixitli American manufacturers is shown 
in Table I The prices, whidi arc qimted for 
deluert on the Pacific coast, will lie sbglitl' 
less in other parts of the coiintrt It might 
also he explained that the American fnir- 
cliaser of a tube which sells for $100 00 
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TABLE I 


Manufacturer 

Deep therapy 

Superfiaal therapy 

Cooling 

Capacity 

Price 

Cooluig 

Capacity 

Pnee 

General Electric 

X-ray Corp 

Water 

Air 

30 ma at 
200 KVP 

6 ma at 
200 K.V P 

450 00 

260 00 

Air 

5 ma at 

140 KVP 

125 00 

Wesunghouse 

X-ray Co , Inc, 

A\r 

8 ma at 
200 K.V P 

295 00 

Air 

5 ma at 

150 KVP 

125 00 

C H F Muller A -G 

Water 

180 K.V 
at 4 ma 

48000 

Water 

140 KV 
at 4 ma 

385 00 



200 K.V 
at 4 ma 

590 00 


160 KV 
at 4 ma 

46000 


Air 

180 KVP 
at 4 ma. 

215 00 

Air 

160 KV 
at 4 ma 

180 00 



180 KVP 
at 8 ma 

265 00 


160 KV 
at 8 ma. 

215 00 



200 KVP 
at 4 ma 

265 00 





FOB European factory, pays $40 00 
United States import duty, $4 00 United 
States customs entry charge, $15 00 trans- 
portation and customs brokers’ charge, 
$1 45 insurance bonds and notary fees, and 
$1090 import brokers’ commission, making 
a total of $171 35 

Once a tube has been selected and installed 
for operation, the period of usefulness will 
be measured to a \ery great extent by the 
care it is given Directions for its proper 
use and handling should be firmly impressed 
on all who have occasion to operate it. 

External violence is the commonest cause 
of tube breakage, usually the result of care- 
less handling, such as dropping a tube on 
the floor or sw ingmg a side arm against the 
tulle stand The only correct way to carry 
a tulle IS with one hand firmly grasping each 
Side arm Few cases of "dropping” would 
he reported if strict adherence to this prac- 
tice were rigidlv enforced The janitor’s 
inopstick or broomhandle has put an end to 
the usefulness of many a tube It is, there- 
fore, worthy hile either to remove the tube 
to a place of secunti or to run the tube 
holder to the top of the standard at the end 


of the day Water-cooled tubes are occa- 
sionally broken during installation bj' im- 
proper handling, m attaching the tubing for 
the wmter system (2) This should be done 
by a factory representative w'herever fea- 
sible, or one thoroughly familiar with such 
work 

When a cold tube is put into operation, 
the impact of electrons brings about a sud- 
den change of temperature, not only in the 
target, but, to some extent, throughout the 
entire tube In high amltage therapy, there- 
fore, It IS essential to build up the voltage 
over a period of at least three minutes This 
IS done by starting around 100 K V P , and 
gradually increasing until the desired poten- 
tial IS reached The procedure should al- 
ways be earned out at the beginning of the 
day and repeated w4iene\er the period be- 
tween treatments has been of sufficient time 
to allow the tube to cool to room tempera- 
ture (3) In cold Aveather, it is rvell to cau- 
tion technicians and attendants against open- 
ing a w'lndow' in the treatment room wdiile 
the tube is hot Uneven cooling, as a result 
of a sudden draft of cold air, maa result 
in cracking 
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Daily inspection of the cooling system of 
a tube IS a sound practice and is most im- 
portant when pressure water cooling is used 
A temporar}' shutting-off of the water sup- 
ply will often result in the destruction of the 
tube In the resen^oir t 3 'pe, small leaks are 
rather frequent, and, if any water falls on 
the tube during operation, the result is a 
punctured tube 

If a tube IS operated when it is dirtjq not 
only IS the likelihood of puncture increased, 
but tlic life will be measurably shortened 
and the tube is more apt to become gassy 
Daily clearing of a tube is, tlierefore, rec- 
ommended This can usually be accom- 
plished with slightly dampened cheesecloth 
If necessarj^ ether or carbon tetrachloride 
should be used to remove an}' remainmg 
foreign material It is hardly necessary to 
mention tliat the tube should not be operated 
until it IS thoroughly dr}' 

Occasional!}' tube breakage may occur as 
the result of sparking across betv een rubber 
tube supports that have become carbon- 
ized (3) This danger may be obviated by 
periodically replacing rubber tube supports 
or substituting cork in tlieir stead 

There is a good deal of confusion as to 
the signs of gas in a tube Although manA' 
regard any flashing or color as due to gas, 
this is not true In most instances, color is 
due simply to fluorescence Ever}' \-ra} 
tube fluoresces, some considerably more tlian 
others, the amount and shade of color yarj'- 
ing witli the different t}pes of glass used 
It IS very common to obsen'e color m the 
anode arm, frequently, tlie entire bulb mil 
show color When a tube begins to show 
color m the cathode arm, howei er, it is near- 
ing the end of its usefulness There are tuo 
methods of testing a tube for gas The first 
and most reliable is the test of operation 
If a tube operates siicccssfulh up to full 
capacitA and the milhamperage docs not 
show fluctuation tlien it is not gas>^A e\cn 
though It ma\ show color within its bulb 


A second method, the use of which is limited 
to the unenclosed t}'pes of tubes, is some- 
times of A'alue This consists m looking into 
tlie bowl of the tube from an angle, that is, 
from tile catliode or anode end In the case 
of fluorescence, it ivill be obsen ed that the 
color appears as a thin layer attached to the 
inner surface of the wall of the tube, where- 
as, if it IS due to gas, the color mil appear 
to be evenly distributed tliroughout the tube 
Sometimes, w'hen a tube has become 
gassy. It IS possible to operate it at lower 
voltage and milhamperage so that many use- 
ful hours are added to its life In a case of 
tins kind, the tube should be operated on 
sucli factors of voltage and milhamperage 
tliat no fluctuation or otlier disturbance oc- 
curs In rare instances, after a period of 
operation in this manner, it is possible to re- 
turn to tlie original I’oltage and milhamper- 
age It IS probable that the old practice not 
recommended by modern manufacturers, of 
seasoning a new tube by a period of opera- 
tion at low' voltage originated m this man- 
ner 


SUM ATARI 


1 The intelligent selection of a therapy 
tube IS based on an understanding of the 
design and capacities of the products of 
vanous manufacturers, an ei ablation of 
tlieir qualities as applied to the particular 
t}'pe of work the tulre is to perform, and 
tlie conditions under which it is to operate 

2 Economy of operation is possible onl\ 
tlirough an appreciation of a tube’s fragiht} 
and through strict enforcement of rules go\- 
ermng its proper care and treatment 
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DISCUSSION 

Dr, R R Newell (San Francisco) Dr 
Clark mentioned that fluorescence in the tube 
does not indicate gas This is true , Dauvilher, 
in investigatmg certain vacuum tubes, espe- 
cially valve tubes, noted that, the better the 
vacuum, the more fluorescence is apt to be 
manifested Coohdge, at Pasadena last sum- 


mer, said that fluorescence might be due to 
field currents, that is, cold cathode discharges 
hitting the glass He projected a piece of the 
wall of a tube injured by these discharges, 
showing many fine channels in the glass It 
IS true that the fluorescence is not due to gas, 
but it may be important in regard to the life 
of the tube 


BRAIN ABSCESS RESULTING FROM AURAL AND SINUS 

INFECTIONS^ 

By C C COLEMAN, MD, Richmond, Virginia 
Department of Neurological Surgery, Medical College of Virginia 


A BSCESSES of the brain, arising from 
infection of the paranasal sinuses or 
mastoid infection, are usually sin- 
gle, first passing through a stage of septic 
encephalitis, followed by encapsulation If 
the infection of the brain is caused by high- 
ly virulent organisms, a rapid necrosis of 
the brain tissues may follow, and encapsula- 
tion does not take place Treatment of an 
abscess of this type nearly always fails 
It is the purpose of this paper to discuss 
some of the important features of brain ab- 
scess and to describe a method of treatment 
which, in the author’s hands, has given fair- 
ly satisfactory results It is probable that 
the technic of operation for brain abscess 
will be further refined, and that reduction 
of the present mortality rate will be accom- 
plished by applying different methods of op- 
erative treatment to different types of ab- 
scess The size of the abscess, its subcorti- 
cal depth, and the density of the capsule 
wiust all be taken into consideration m de- 
ciding whether or not drainage should be 
employed, and, if used, the selection of tlie 
point in the abscess wall into which tlie 
drainage material is to be placed Multiple, 
metastastic abscesses are not considered, as 
flici arc rarelv amenable to surgical treat- 
ment 
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Bram abscesses arising from infection of 
the frontal sinuses usually develop m the ad- 
jacent frontal lobe Those arising from 
aural infections are found either m the ad- 
jacent temporal lobe or the cerebellar hemi- 
sphere of the corresponding side McEwen 
found cerebellar abscesses more frequently 
than those of the cerebral hemispheres In 
a series of 31 cases of encapsulated bram 
abscess, we have recorded only three cases 
m which the abscess was located in the cere- 
bellum 

While abscesses may result from pene- 
trating wounds of the brain, or even from 
untreated scalp lacerations without fracture 
of the skull, it IS rare for abscess of the 
brain to follow a primary acute infection 
either of the frontal sinuses or of the mas- 
toid It evidently requires a considerable 
period for infection to break down the bar- 
riers which exist between the inflammation 
of the bony cavities and the brain It is gen- 
erally believed that a transfer of infection 
from the sinuses, or mastoid, to the brain 
takes place through the blood vessels which 
enter the brain adjacent to the infected 
bone Infected thrombi form in these ves- 
sels, and by retrograde propagation, the in- 
fection enters the ivhite substance, m which 
the blood supply is poor and the level of 
resistance to infection is low In tins stage, 
the inflammation of the brain in tlie region 
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of the infected vein is diffuse, but tending 
to become encapsulated, provided tlie viru- 
lence of tlie organism is not ovenvhelming 
It IS thought that about three w eeks are re- 
quired for the abscess to become encapsu- 
lated During the early stage of abscess for- 
mation, tliat IS, during the stage of septic 
encephalitis, high temperature, chilly feel- 
ing, and evidence of systemic sepsis are 
present These S 3 Tnptoms may erroneously 
be attributed to the antecedent infection of 
the sinuses However, careful obsen^ation 
will show signs of intracranial involvement 
persisting, and even increasing, after opera- 
tion on either the sinuses or mastoid This 
is not consistent wnth uncomplicated infec- 
tion of these cavities 

Willie brain abscess is a relatively infre- 
quent result of infection of the paranasal 
sinuses or mastoid, tlie proximity of the in- 
fection to the brain and the possibility of 
transfer from the sinus to the brain are 
good reasons for a careful neurologic exam- 
ination of every patient w'ho is to be sub- 
jected to operation upon these bony cavities 
V^Tiether or not tliere has been an intracra- 
nial extension of the infection, should be de- 
termined, if possible, before operation 

Competent x-ray examination of the si- 
nuses and skull is an indispensable part of 
tlie study of brain abscess Frontal sinus in- 
fection mav be accompanied b}’- osteomyeli- 
tis of tlie skull invoh mg the frontal bone 
Subdural and encapsulated piarachnoid ab- 
scesses are frequent consequences of the 
bone infection and tlie bone involvement 
can be shown only Iw x-rav studv In one 
patient of our senes, w’ho presented air in 
the abscess ca\ it 3 , the condition w as diag- 
nosed entireli so This patient w’ho 
had a right temporal lobe abscess which was 
leaking through the mastoid wound, had no 
signs of intracranial iniohement except a 
homommoits upper quadrant defect in the 
left ^ isual field 

After encapsulation of the abscess has 


taken place, tlie patient’s general condition 
usually appears to be greatly improved, al- 
though he frequently runs a slow pulse and 
IS inclined to be less alert As the pressure 
increases, stupor becomes more pronounced, 
and the patient’s expression and comersa- 
tion are more or less mechanical If ques- 
tioned, he complains of almost continuous 
headache , but, as a rule, he says little about 
headache unless he is reminded of it The 
temperature, w-hich is sometimes high be- 
fore encapsulation takes place, ma^^ range 
from slightly above tlie normal to a degree 
below normal after the capsule has formed 
The blood count is rarel}’- elevated, unless a 
complication, such as extension of tlie ab- 
scess tow'ard tlie surface of the brain takes 
place This so called “latent stage’’ inai 
show' certain focal signs, such as a slight 
w'eakness of the lower face on the opposite 
side In large abscesses, there may lie a def- 
inite weakmess, or even hemiplegia of tlie 
opposite side In abscesses of tlie cerebellum, 
the progress of the case is usually i ery much 
more rapid, due to the association of an in- 
ternal hydrocephalus, caused by blockage of 
the fluid in tlie posterior fossa Clioked disc 
w'as present in 50 per cent of the 31 cases 
of our series Of the three cerebellar cases 
two had only slight blurring of the discs be- 
fore operation, whereas in one, tlie discs 
w'ere normal 

The stage of abscess encapsulation niai 
larj', sometimes lasting for many montlis 
The condition, then, is one of intracranial 
pressure, plus certain focal phenomena, due 
to tlie location of the abscess From tune 
to time the patient mav liaie attacks in 
which there is a sudden exacerlwtion of the 
s) mptoms, sometimes accompanied In a rise 
of temperature A break in the abscess wall 
and the production of a pericapsular en- 
cephalitis or edema of the brain produced 
In the abscess itself niai be rcsjionsiblc 
for these exacerbations The faeorable time 
for operation is during this latent or sec- 
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ond, stage There is no chance of benefiting 
tlie patient by operation in the first stage, 
when the brain infection is diffuse In the 
terminal, or third, stage, the complication of 
meningitis, or respiratory failure due to 
medullary compression, has placed the pa- 
tient beyond the help of surger)^ The ter- 
minal stage IS usually due to rupture of the 
abscess into the ventncle or subarachnoid 
spaces, with a fulminating meningitis as a 
result 

The main factor in the reduction of mor- 
tality in brain abscess has been the selection 
of the proper time for operation It has 
been thought by some that the study of the 
discs might give information as to the best 
time to dram the abscess, and that progres- 
sive choking of the discs indicates the en- 
cephalitis has not been controlled Accord- 
ing to those who hold this view, operation 
at such a time gives a high mortality But, 
when the swelling of the discs becomes sta- 
tionary, one may believe that tlie abscess has 
become encapsulated, and it may be evacu- 
ated with less risk If the history and 
sjmiptoms indicate that encapsulation has 
taken place, one hesitates to assume the risk 
of delay in the presence of high intracranial 
pressure as shown by choked disc, inasmuch 
as the complication of rupture or medullary 
compression is always a real danger 
In certain cases with an indefinite historv^ 
of antecedent infection, the diagnosis be- 
tveen abscess and tumor may be verv' diffi- 
cult In other cases (more or less rare) dif- 
ficulty IS found m making a localization of 
a suspected abscess To decide between tu- 
oior and abscess, an exploratory^ puncture 
througli a dnll opening may be necessarv^ 
^'"entnculographv may, at times, be re- 
fiiiired Careful neurologic examination 
"hh a searching inquirv'^ into the sequence 
0 events following the patient’s pnmarv^ si- 
niis infection will furnish the main elements 
’u the diagnosis of a large majontv of cases 
o brain abscess 


TREATMENT 

^^Tlen there are reasonable grounds to 
suspect the existence of a brain abscess, as- 
sociated with smus or mastoid disease which 
has not been operated upon, the question 
often arises Should the abscess of the brain 
or the smus infection be operated upon 
first, or should both be dealt with at the 
same operation^ In our own cases, if the 
intracranial involvement indicated brain ab- 
scess, and the mastoid or sinus disease was 
not threatening, we have first operated upon 
the brain abscess through a clean field, fol- 
lowing this by treatment of the sinus or 
mastoid infection after complete recovery 
from the brain abscess In abscesses of 
aural origin located m the temporal lobe, 
drainage may easily be made through the 
mastoid wound However, should explora- 
tion fail to show an abscess, the patient 
w'ould be subjected to the nsk of meningitis 

The metliod of drainage which we have 
found satisfactorj has been fully described 
m previous papers Only a brief reference 
will be made here to the operative technic 
We have routinely used the eye-end of a soft 
rubber catheter for drainage, whenever it 
could be inserted into the abscess cavitv 
without great difficult)’’ In some cases m 
which the abscess is small and the capsule 
thick (particularly when the abscess is lo- 
cated at considerable depth), insertion of 
the catheter into tlie abscess cavity may be 
almost impossible without producing exten- 
sive trauma to the brain and widespread 
pericapsular encephalitis To my mind, ade- 
quate drainage of the small, densel)’- encap- 
sulated, deeply seated abscess presents the 
greatest problem in the treatment of brain 
abscess It may lie that simple tapping 
after Dandy’s method, is to be preferred m 
some of these cases, or complete enucleation 
of the abscess might be attempted 

Drainage is facilitated by placing the tube 
in the lowest point of the abscess cavity If 
the first puncture of the ventricular needle 
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enters the cavitj' at considerable deptli, a 
second, or even tlnrd, puncture may be 
made m a different location, m order that 
the drainage tube may pass through the 
tlrmnest possible strip of normal cerebral 
tissue 

Deatli from unoperated brain abscess is 
generally caused by meningitis or medullar)' 
compression Patients not survmng opera- 
tion usually die of a septic encephalitis pro- 
voked by tlie surgeon’s efforts at drainage, 
and not from meningitis, as is often stated 
It IS true tliat meningitis may be a terminal 
event in the septic encephalitis, but not the 
primar)' result of operation In cases of viru- 
lent infection ^\lth rapid necrosis of brain 
tissue, particularly if the abscess is near the 
surface, it may be that King’s method of 
“unroofing” would save an occasional pa- 
tient The results of operation are best m 
those cases m which tliere is a free flow of 
pus through the tube when it is first insert- 
ed In some the pus is entirely evacuated at 
the time of operation, and tliere is little sub- 
sequent drainage, except that produced bv 
tlie tissue reaction caused by pressure of 
the tube 

The post-operative recovery is not gener- 
all) a smooth one Much judgment is re- 
quired to determine whether or not addi- 
tional attempts should be made to dram the 
abscess We have adopted a very conserv'a- 
tive attitude in the treatment of these cases 
after the first operation Frequently we 
hare potsponed, or even declined altogether, 
further operation, and we have had no oc- 
casion to regret a policy of delay or non- 
interference One must remember tliat tire 
fatal complication is generalh septic enceph- 


alitis, and tliat ill-advised surgery trauma- 
tizes the brain and spreads the infection, 
which might othenvise disappear, or become 
encapsulated 

In our experience, late residuals, such as 
convulsions, have been verj’ infrequent 
Naturally the type of residual would be de- 
termined by the location of the abscess 
Abscesses of the motor area are likel) to 
cause Jacksonian attacks or even hemiplegia 

The prognosis of brain abscess is good, if 
operation is performed at a favorable stage 
It IS possible for absorption of small ab- 
scesses to take place without operation, but 
removal of the abscess by absorption is too 
rare to be relied upon as a means of relief 
The emploj'ment of simple methods of 
drainage has done much to lower tlie mor- 
taht)', which was always high when trauma 
and a spreading encephalitis were added to 
the encapsulated infection There is always 
a certain amount of encephalitis produced 
by any kind of operation for brain abscess 
A fundamental requirement of the success- 
ful operation is tlie eradication of the ab- 
scess witli minimum trauma and infection 
of tlie surrounding brain 
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THE CANCER PATIENT AND HIS DISEASE^ 

By M J SITTENFIELD, M D New York City 


E very cancer patient is a special law 
unto himself In each case of cancer 
there are varjnng underlying causes 
which combine to effect the transformation 
of normal cells into a malignant ne^vgro^vtll 
The predominating causative factor m one 
person may be due to genetic errors of con- 
stitution and heredity This is strikingly 
brought out in cases in which the same path- 
ologic lesion attacks several members of the 
same family, and always the same organ In 
another case it can be traced to constant 
traumatism, from within or without, as the 
exciting principle to start the disorderly 
grov'th Curiously enough, m the majority 
of cases, cancer occurs in organs which were 
formerly quite undisturbed by illness, in in- 
dividuals who have enjoyed good health 
until, suddenly, they present signs and symp- 
toms of a malignant tumor 
The lack of fundamental knowledge of 
natural laws which govern normal growth, 
and want of information concerning consti- 
tutional errors responsible for tissue abnor- 
mality, put us at a loss to estimate the un- 
derlying cause of the malignant newgrowth 
As a result of this, the influence of chief 
importance m the causation of the disease 
mav vary as between individuals This is 
one of the main reasons why malignant dis- 
ease IS essentially of differing biologic sig- 
nificance, and wh)"^ the fundamental impor- 
tance of malignant disease should be cen- 
tered upon tlie patient himself 
In short, cancer in anj-^ two persons pre- 
■^ents different entities For example, 
the histopathology' of tw'O tumors may'^ be 
^hke, yet they may differ wudely'’ m tlieir 
origin, exciting factors, and clinical course 
So too, the duration of the lesion is not a 
reliable index to foretell how long a patient 


at Radiolopical Society of North Amcnca 

vrmber Ueetme at Atlantic City, No 


may live with his malignant disease Tumors 
occurring in different parts of the same 
organ, particularly the uterus, also differ in 
their virulence If the lesion involves 
the cervix, it is highly malignant, if it is 
situated in the fundus, its malignancy^ is less 
virulent and prognosis is much more favor- 
able 

If from these preliminaries it is appar- 
ent how' difficult it IS to estimate the un- 
derlying biologic nature of the malignant 
disease, it becomes increasingly evident that 
the patient, with his tumor, is of paramount 
interest This is best exemplified by two pa- 
tients, each with a cancer of the breast, of 
the same size, in the same locality, of the 
same duration, one in a woman of 55, the 
other m a pregnant woman of 40 In the 
withered breast of tlie woman of 55, retro- 
gressive changes have practically replaced 
the breast tissue, the organ is functionally 
passe, hence little lymph flows through it, 
and metastases to the axillee will occur com- 
paratively'^ late On the other hand, m can- 
cer of the breast of the young, pregnant 
woman, we are dealing with an entirely dif- 
ferent effect Here the breast functions at 
its optimum, neiv acini are forming, and in 
such a breast the activity of the lymph flow 
IS pronounced Active lymiph flow means 
that early dissemination has taken place, 
<ven before suspicion has been aroused that 
there is a primary lesion in the breast 

In other words, here w’e have a striking 
example of how' differently' malignanci m 
tlie breast behaves m two W'omen, and how 
misleading it is to draw’ conclusions from 
statistics based upon dissimilar conditions 
Having established the fact tliat the biologic 
behavior differs in the cancers of the breast 
of these tw'o w omen, are w'e sen mg the best 
interest of the patients if w'e subject them 
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botli to the same routine method of treat- 
ment? In answer, let me emphasize the 
significance of m)' first sentence Each pa- 
tient witli a cancer is a lau unto himself 

The problem of malignancy is, and has 
been for centuries past, a perplexing and 
elusn e one, notw ithstanding tlie tremen- 
dous amount of research earned on b} the 
best minds m the w orld It is not mv inten- 
tion to sidetrack tlie importance of tlie dis- 
ease Itself, but generalization m cancer does 
not mean a thing, and tire all-important 
question, which constantl}" confronts us, re- 
mains MHiat are we to do for the patient 
uho IS suffering nitli his cancer? 

In the ^^eII conducted cancer clinics, in 
uhich each worker is trained in his particu- 
lar specialt\. It is tlie custom to confer about 
each cancer patient, and finally to decide 
upon tlie best method of procedure In 
contrast to this, it is regrettable that the 
surgeon, who sees cancer with a surgical 
eve, or the radiologist, or tlie intemist, 
should take it upon himself to assume the 
responsibility of pronouncing a judgment 
imolving life or death There should be no 
narrow induiduahsm in tlie treatment of 
cancer In ei er\" case, the evaluation of the 
disease and die constitutional study of tlie 
patient require the soundest judgment and 
experience , in addition, an intimate knowl- 
edge of the disease, its immediate outcome, 
and ultimate prognosis In the \ast major- 
\U of cases, this is not a one-man job 

Let us stop for a moment to consider 
How ha\ ewe approached the real problem ? 
Most w'riters stress the pathology of the 
malignant tumor as it occurs in the r arious 
organs, basing their opinion and outlook 
upon one or the other method of treatment 
While this sort of information maj be in- 
teresting and significant it is limited at 
best as It leaies out of consideration the 
constitutional, phjsiologic, psichic, and 
other biologic features of the patient with 
hts cancer 

If we now accept that the cancer process 


IS not one and the same tiling in anj hio 
cases, and applj this in tlie accessible and 
easily recognizable tumors, note how the 
difficulty increases wdien w'e come m contact 
wuth the inaccessible and perplexing cancers 
of tlie stomach and intestine These make 
up practicallj one-third of all malignant dis- 
eases, but, unfortunately, the patient in thiD 
group presents himself at the time when the 
tumor has grown to a size at winch it pro- 
duces sjmptoms of pressure, ulceration, or 
hemorrhage Equally deplorable is tlie fact 
that early diagnosis of cancer of the stom- 
ach or colon is almost speculative, because 
rareh do clinical signs or symptoms as- 
sert themselves until quite late in the dis- 
ease 

To digress for a moment, permit me to 
mention tliat the notion that cancer inci- 
dence IS consistent wntli an age limit of 40 
or over has blinded the profession to o\er- 
look cancer in persons younger than 40 
rears Aharez reported lately that, in his 
senes of cancer of the gastro-intestinal 
tract 10 per cent were in induiduals under 
40 } ears of age In a recent publication hj 
the W’riter it w as especialh emphasized that 
cancer does not respect anr age limit wliat- 
soeier, as a matter of fact it occurs more 
frequently than is suspected m the \oung 
and also in children Consider that, in a 
series of nearly two thousand cases of hrain 
tumor reported by Haner Cushing, 20 per 
cent were found in the first tw'o decades of 
life In his series brain tumors ran parallel 
in frequence with those of the breast and 
uterus, or at least een close to them Morc- 
oe er, of the renal tumors 20 per cent arc 
recorded m childhood and eicre tepc of 
malignant disease is encountered m the 
eoung To put tins in another form there 
IS no age which is immune to cancer 

Continuing the subject of cancers affect- 
ing the gastro-mtestinal tract, the cimp- 
tonis of a malignant disease arc so a ague as 
to be entirela misleading Not until the le- 
sion has existed for mnn\ montlis, and pro 
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duces definite symptoms, is it possible to rec- 
ognize the presence of a tumor As has al- 
ready been indicated, in this group especial- 
ly, I urge with great force that the patient 
IS to be safeguarded The surgeon, m his 
whole-hearted attempt to effect a cure, must 
keep ever before him “safety first” as his 
guiding principle The radical surgical pro- 
cedure must have m view, besides the re- 
moval of tlie tumor, efficiency zvitb safety 
Surgerv of cancer of the colon is surgerj' of 
the Emphatic system of the colon, and it 
requires an intimate knowledge of the lym- 
phatic anatomy and pathology Nowhere is 
this better demonstrated than m cancer of 
the large intestine Again, the magnitude of 
a radical surgical procedure is often beyond 
the power of the patient’s endurance, and m 
most cases the best possible, or most radical, 
operation cannot be performed Ver}" fre- 
quently “safety first” demands that a less 
radical procedure be carried out There- 
fore, it happens often enough that a surgeon 
IS compelled to perform that which he 
knows to be an incomplete, and also imper- 
fect, operation 

An appreciation of these principles repre- 
sents the starting point of an adequate un- 
derstanding of the patient and also of the 
beginning of the malignant process, and its 
ending 

If Me now concede that this group of can- 
cer tests the keenest judgment and experi- 
ence of the surgeon and specialist, we can 
"ell appreciate hoM^ much greater are the 
difficulties in cancers which are inaccessible 
Jind inoperable from the start, as, for in- 
stance, tlie cancers of the pharvnx, naso- 
pharrugeal region, the esophagus, etc , or in 
post-operative recurrences and the cases in 
"hich surger}" is impractical Since onlv 20 
per cent of the patients present themselves 
"'til an earh diagnosis or at an operable 
^Irige, rou will realize that tlie inoperable 
ftroup constitutes the majority of patients 
"'til Mhom Me come in contact, and vet 


comparatively little has been said about 
tliem 

It IS in this class that, as a last resort, the 
use of x-rays and radium has awakened the 
concern of the profession Because of the 
hopeless outlook m these patients, the ra- 
diologist may well emphasize tliat 10 per 
cent have received much benefit from the 
radio-active substances, and that these 
agents have achieved here what no other 
methods of treatment had been able to ac- 
complish The limited time at my disposal 
does not permit me to dwell on the value of 
the x-ray and radium m these cases, but to 
stress the significance of the patient himself 

First, and foremost, every possible effort 
should be concentrated upon the patient 
himself, and what can be done to restore 
him to a state of health Secondly, is the 
method of treatment directed to the tumor a 
safeguard against a recurrence of the same 
malignant disease^ 

If surgery is the method of choice, then 
a correct estimation is necessary of what the 
patient can stand at one time Extensive 
and mutilating surgical procedures, often 
Muth no prospect of a cure, are a disappoint- 
ing proof of the madequac}'^ of the method 
applied This does not argue against incom- 
plete operation, if its purpose is to relieve 
the patient of his discomfort or distress 
The increase m cancer mortality raises the 
question of M'hether or not the present 
methods of treatment are qualified to cope 
MUth the malignant disease 

In accordance with this, there is, at the 
present time, a better understanding of the 
ineffectiveness of some of the former meth- 
ods of treatment For instance, the tongue 
IS no longer excised uhen the regional 
glands are involved , cancer of tlie cervix is 
no longer svnonymous Mith the Wertheim 
operation, and Math the Coutard method of 
treatment of cancer of the larvnx the pa- 
tient IS no longer subjected to tlie multilat- 
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ing operation of lar)'ngectomy After all, it 
IS not merely tire excision of tlie tumor, but 
tlie patient himself, who has to be reckoned 
Wltll 

If, for instance, there is a disorder of 
metabolism or of the internal secretions, 
whatever therapy is indicated should be 
given conjointly witlr the treatment of the 
growth This means more attention to 
stimulation and fortification of tlie natural 
defensive mechanism of the patient and less 
concentration on the direct attack upon the 
tumor itself An indn idual witli a badly 
depleted salt or water metabolism, and in- 
creased nitrogen retention, is no subject for 
surgical interference 

In this respect, it is reprehensible that 
methods other tlian surgerj^ and irradiation 
are rarely mentioned, simply because the 
ments of any one method are measured by 
the yardstick of a permanent cure For this 


reason, tlie clinician has not been senoiislj 
concerned with the sjmiptoms of anemias or 
toxemias, and tlie use of measures iviiidi 
may help to restore tlie patient’s constitu- 
tional resistance, preferring to seek a ther- 
apy Wltll vision of a cure 

Thorough clinical efficiencj i^ necessarj 
in the scientific management of tlie patient 
In the face of grave prognosis and hopeless- 
ness of the disease, it would add immeas- 
urably to tlie comfort and happiness of the 
patient if we instilled cheer and hope dunng 
our contacts with him The phj'Sician who 
tlimks only anatomically, cliemically, or 
physiologically cannot understand the man 
before him, and fails to recognize tlie forces 
at work whicli tend to injure or benefit the 
patient As a concluding sentence, permit 
me to quote Sir Fredenck Treves “In the 
face of misfortune, it is merciless to blot 
out hope ” 


A CLINICAL AND ROENTGENOLOGIC STUDY OF FACTORS 
INFLUENCING THE PALPABILITY OF THE LIVERS 

By C W OSGOOD, MD and J E HABBE, MD Milwavkbs, Wisconsin 
From the Department of Preientive Medicine, A O Smith Corpor-ition, Milwaukee 


LrtmR SIZE 


U NTIL recently, but feu investigators 
have attempted to establish normal 
standards for Iner size as deter- 
mined by radiographic measurements It 
has been enstoman to judge liver enlarge- 
ment clinicalU bv determining the level at 
which tlie In er can be palpated below the 
costal margin The original purpose of our 
studv was to test the lahdity of this prac- 
tice using X-rav mensuration as a criterion 
of size The stud\ uas extended to include 
obsenations of factors other tlian Iner size 
possibh influencing palpability Pfahler 
(10) in 1926, m-idc a senes of 500 antero- 
posterior alxlomiml films using a Cuck\ 


‘Read l>cforc ibc Radiolopcal of North 

C nt St Loui Nov JO- 
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technic and centering tlie ray s over the ensi- 
form cartilage From a selected group of 
324 of tliese, he determined tlie size of the 
In'er, or, more correctly, tlie linear measure- 
ments of the nglit lobe of the Iner Ti\o 
measurements yvere made, one, the length 
measurement of tlie distance from tiic tip of 
the right lobe to the farthest point on the 
dome of the diaphragm, and the otiicr, the 
thickness measurement obtained by erecting 
a perpendicular to the inferior niargio 
through tiie most distant point on the doiiit 
of the diaphragm Mooch and Van hint 
(S, 9) made routine postcro-antenor incl 
anteroposterior films in a similar sUkI) 

1 200 prcsiimabh normal young adults at 
the Unuersity of California In their work, 
the rays were centered at the ley cl of the 
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Fig 1 (A) Showing method of placing wire markers on nght costal margin in mid-davicular line and 
at level helow costal margin at which liver edge was palpated at deep inspiration (B) A palpable liver 
with about average linear measurements, inferior margin lies approximately 5 cm below costal margin at 
deep inspiration Close clinical and roentgenological correlation m location of infenor margin (P -A 
inspiration) 


mtenliac line Pfahler found the normal 
lengtli of the nght lobe to be from 18 to 
22 cm (average 21 3) and the thickness to 
be from 10 to 14 cm (average 12 8), 
Moody and Van Nuys found 21 1 the aver- 
age length The variations found by the 
latter workers were somewhat greater and 
the upper limit of normal wms placed at 25 5 
centimeters They made no measurements 
of the liver thickness 

We studied 53 individuals with palpable 
h\ers and a corresponding group of 53 with 
non-palpable livers In general, all m- 
di\ iduals with palpable livers examined dur- 
'og the period of this study were included 
The subjects with non-palpable livers, form- 
’og the control group, were taken without 
selection from those undergoing examina- 
tion Tile palpable group was made up of 
47 males and six females, the non-palpable, 
of 50 males and three females The sub- 
Jcct'> of both groups were, in most instances. 


without serious complaint All were very 
thoroughly examined and m none was a def- 
inite clinical diagnosis of liver disease made 
In all of the subjects, dunng quiet breath- 
ing, a copper wire marker was fixed by ad- 
hesive on the skin at the level of the right 
costal margin m the mid-clavicular line 
(Fig 1) When tire liver was palpable, a 
similar marker wms placed parallel to the 
first at the lowest lev^el m the mid-clavicular 
line at which the liver was felt during deep 
inspiration Routinely, in the palpable 
group, four Buckj^ films were taken of tlie 
entire abdomen and upper pelvis, twm wuth 
the patient in the postero-anterior and two 
with the patient in the anteroposterior posi- 
tion In each of tliese two positions, one 
film w as made at the end of inspiration and 
the other at the end of expiration In each 
instance an effort was made to center the 
tube midwav between the xjphoid and the 
umbilicus (or at about the level of the liver 
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mg operation of larjmgectomy After all, it 
IS not merely tlie excision of the tumor, but 
the patient himself, who has to be reckoned 
with 

If, for instance, there is a disorder of 
metabolism or of the mternal secretions, 
whatever tlierapy is indicated should be 
given conjointly witli the treatment of the 
growth This means more attention to 
stimulation and fortification of the natural 
defensive mechanism of the patient and less 
concentration on the direct attack upon the 
tumor itself An mdnidual witli a badly 
depleted salt or water metabolism, and in- 
creased nitrogen retention, is no subject for 
surgical interference 

In this respect, it is repreliensible that 
methods other than surgery'’ and irradiation 
are rarely mentioned, simply because the 
merits of any one method are measured by 
the yardstick of a permanent cure For this 


reason, tlie clinician has not been senouslj 
concerned with tlie sy mptoms of anemias or 
toxemias, and the use of measures which 
may help to restore the patient’s constitu- 
tional resistance, preferring to seek a ther- 
apy with vision of a cure 

Thorough clinical efficiency is ncces'ian 
in tlie scientific management of tlie patient 
In tlie face of gra\ e prognosis and hopeless- 
ness of the disease, it would add immeas- 
urably to the comfort and happiness of the 
patient if we instilled cheer and hope diinng 
our contacts with him The phy'sician who 
tliinks only' anatomically, chemically , or 
physiologically' cannot understand the man 
before him, and fails to recognize tlie forces 
at uork which tend to injure or benefit the 
patient As a concluding sentence, permit 
me to quote Sir Frederick Treves “In the 
face of misfortune, it is merciless to blot 
out hope ” 


A CLINICAL AND ROENTGENOLOGIC STUDY OF FACTORS 
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LIVER SIZE 


U NTIL recently', but few investigators 
have attempted to establish normal 
standards for lu'er size as deter- 
mined by radiographic measurements It 
has been customar\ to judge liter enlarge- 
ment clinically by determining the level at 
which the liver can be palpated below the 
costal margin The original purpose of our 
study was to test the talidity' of tins prac- 
tice using X-rat mensuration as a criterion 
of size The study was extended to include 
obsert ations of factors, other tlian In er size, 
possibly influencing palpabilitt Pfahler 
(10) in 1926 made a senes of 500 antero- 
posterior alKlomtml films using a Bnckt 
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technic and centering the ravs oi er the cnsi- 
fonu cartilage From a selected group of 
324 of these, he determined the size of the 
In'er, or, more correctly', the linear measure- 
ments of the right Jobe of the Iner Two 
measurements w'ere made, one the length 
measurement of the distance from the tip of 
the right lobe to the farthest point on tlie 
dome of the diaphragm, and tiic other, tlie 
thickness measurement obtained by erecting 
a perpendicular to the inferior margin 
through the most distant point on the dome 
of the diaphragm jVIoody and Van Xin' 
(8, 9) made routine postero-antenor and 
anteroposterior films in a similar stiidt of 
1 200 presumably normal young adults at 
the Lhiuersity of California In tlicir work 
tile ra\s were centered at flic Icicl of tin. 
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We did not find this so Meyer-Betz (7) 
and Glenard and Aimard (4) suggest the 
injection of air into the stomach and colon 
or of oxygen into the peritoneal cavity as 
methods to bring the liver into relief on 


and over the liver margin just as m the liv- 
ing subjects, and, in addition, a marker was 
placed directly on the inferior margin of the 
liver The isolated liver was mounted in a 
cardboard box with the plane of its anterior 



Fig 3 Palpable liver (a) Expiration, (bj Inspiration Average linear 
measurements Infenor margin lies about 5 cm below costal margin at inspira 
tion and is several centimeters below liver margin marker 


roentgenograms W e have not felt it neces- 
sary to use either method routinely The 
latter authors believe that the liver margin 
can be better determined by fluoroscopy 
than by radiography 

After radiographic study of this series 
had been largely completed, one of us, for 
a period of several months, investigated the 
visibility of the inferior margin of the liver 
routinely on all patients undergoing gastro- 
intestinal examination during both vertical 
and horizontal fluoroscopy It w'as found 
that the inferior margin often could be 
Visualized rather well during deep breathing, 
especially ivith the patient in the horizontal 
I^sition, and the excursion of the liver w'as 
thus noted 

I'd investigate errors in film measure- 
nicnts due to distortion and exaggeration, 
'■ccntgenographic studies were made of a 
ca <a\ er and of an isolated human In cr In 

*c cadaier studies, wire markers were 
P need on the skin o\ er the costal margin 


surface parallel to tlie bottom of the box 
The latter was built up to the thickness of an 
average abdominal wall One wire marker 
W'as placed directly on the liver edge, and 
another directly anterior to it on the surface 
of the artificial abdominal wall Carefully 
measured variables m the radiographic tech- 
nic, such as improper centering of tube, im- 
proper position of patient, variable thickness 
of abdominal wall, and lariable target film 
distance, w'ere introduced (Fig 2) These 
studies indicated that v anations due to such 
factors as might be introduced during the 
routine radiographic technic were relativeh 
insignificant for purposes of group com- 
parison 

Table I gives the measurements obtained 
in our series of cases Comparison of the 
average linear measurement on the films 
taken at inspiration with those taken at ex- 
piration shows no great difference, hence we 
might safelv utilize either film as a part of 
a routine examination for consideration of 
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Fig 2 Isolated lucr studies to show small \anation in measurements caused b\ improper centering 
ol tube and bj variable thickness of abdominal wall (Lucr in postero anterior position ) 


cc\e;e) The usual Buck\ distance, 28 in , 
uas a constant factor (In the group of 
non-palpable Iners onh films at the end of 
inspiration were taken, since these two hlms 
gaac the desired relationship of Iner edge 
to costal margin and also afforded oier-all 
measurements of the right lobe ) Meas- 
urements were made according to the 
method of Pfahler 


We ha\e found that, with the usual 
Buckr tcclinic, most individuals will show a 
fairl\ well defined inferior margin of the 
right lobe, although, occasionalh , the mar- 
gin cannot be located with sufTicient accti 
rac\ to make the measurements reliable 
1 inborn and Stewart (2) state that denser 
beer sindows arc obtained after administra- 
tion of dees for gall-bladder function tests 
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LIVER AND GALL-BLADDER FUNCTION 
A liver function test with iso-iodeiWon 
was made on 38 patients of the senes with 
palpable livers In the others, the test was 
omitted, either because of some possible con- 


one-half hour, and 5 per cent or less at one 
hour, IS considered a normal finding Of 
the 12 classified as questionably abnormal, 
9 showed retention at one hour of from 6 
to 10 per cent, of these, five showed reten- 



Fig 4 (a) Palpable liver, infenor margin lies about 7 cm below costal 

margin and about 3 cm below liver margin marker (P-A inspiration) 
(b) Non-palpable liver, bnear measurements slightly larger than m (a), mferior 
margin about 5 cm below costal margin (P -A inspiration) 


tra-indication to use of the dye, or poor co- 
operation on the part of the patient The 
dye was prepared and the tests conducted 
hi accordance with the accepted technic 
There were no serious reactions Graham 
gall-bladder function tests were made in all 
of our cases in which liver function tests 
"ere performed and, using the oral method, 
'h 11 additional subjects m the group with 
palpable livers, making a total of 49 gall- 
adder function studies in tlie group of 53 
palpable livers 

Of the 38 liver function studies, 26 uere 
''*^d 12 uere regarded as question- 
^ ' abnormal A retention in the blood- 
’’cam of about 12 per cent of the d\e at 


tion of from 13 to 25 per cent at one-half 
hour Three tests gave normal readings at 
one hour, but showed retention of from 20 
to 40 per cent at a half-hour None of the 
one-hour readings is more than 5 per cent 
increased In view of the fact tliat we do 
not consider this colorimetric method relia- 
ble within 5 per cent, we do not consider 
definitely abnormal any of the 38 cases sub- 
mitted to the liver function test Of course, 
the iso-iodeikon liver function test is bv no 
means an entirely satisfactory^ method for 
the positue determination of the presence 
or absence of In er pathology’^ The accuracy 
of this test and other dye tests has been dis- 
cussed by Waters and King (11), Graham, 
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TABLE I LINEAR MEASUREMENTS 

A — Palpable Group 


Length of nght lobe of li\er Thickness of right lobe of In cr 


A -P Sims 
Insp Exp 

A\ erage 22 9 23 1 

Highest figure 29 0 290 

Lowest figure 170 175 


P-A 

films 

A-P 

films 

P-A. 

films 

Insp 

Exp 

Insp 

Exp 

Insp 

Exp 

205 

219 

152 

152 

141 

ML 

266 

260 

202 

192 

18,0 

170 

14 5 

17J 

113 

114 

10 5 

123 


B — Non-palpablc Group 



Length of right lobe of liver 

Thickness of right lobe of lu cr 

Average 

A -P films 
Insp 

22 3 

P -A films 
Insp 
216 

28 0 

172 

219 

304 

12 8 

A -P films 
Insp 

14 5 

P -A films 
Insp 

13 9 
172 
, 115 

137 
194 

8.4 

Highest figure 

^ 302 

Lowest figure 


11 7 

145 

202 

87 

Standard deviation 

??S6 

Upper limit of normal 

'^14 

Lo\\er limit of normal 

ij2 




TABLE II 


Group 


(A) Non-palpable 

(B) Palpable 

(1) Definite cd^e on 
re-examination 


Liter Fuitcluon Gall-bladder Function 


~ I o 


Total No 
of Tests 

Normal 

Definitely 

Abnormal 

Questional 

Abnormal 

t 

Total No 
of Tests 

Normal 

No 

Filling 

Poor Con- 
centration 
Sluggish 
Emptying 


■ . . 







38 

26 

6 

12 

49 

38 

3 

8 

10 

8 

0 

2 

12 

11 

0 

1 


the relative size of the liver In the non- 
palpable group, the a\ erage length measure- 
ment on anteroposterior films taken during 
deep inspiration (the “Pfahler film ” except 
taken at inspiration instead of expiration) 
was 22 3 cm, which is 1 cm greater than 
Pfahler’s at erage, and 1 2 cm greater than 
Moodt and Van Nuts at erage The 
thickness measurement at erage of 14 5 cm 
IS 17 cm greater than Pfahler’s at erage 
Surprismglt little difference ttas found in 
either the at erage maximum or minimuiii 
measurements of the right lobe on compari- 
son of the 53 palpable liters with the same 
number of non-palpabic onc^ 

In determining standards of normal sj^e 
on the basis of the 51 non-palnablc liter- 


the statistical method tvas used The 
standard det lation" tt as sometvhat less in the 
postero-anterior view tlian in the antero- 
posterior On the postero-anterior projec- 
tion, It w as 2 19 cm for the lengtli measure- 
ment and 1 37 cm for tlie thickness Con- 
sidering nothing less than four times the 
standard det lation to be definitelt alinoniial, 
significant enlargement would necessitate a 
length measurement of 30 4 cm and a thick- 
ness measurement of 19 4 On such a basis 
none of tlie luers m tins scries, citlier palpa- 
ble or noii-pal])able was sigiiificanth en- 
larged (1 ible I) 

»The tanilirt! rlrvtation arri\cfl at taLinr thf In 

dividitil dtfTrrc iicc fr o nt the ave nrr an l 

^ ~ PI nt nre^ of f b»‘ di/7frcficpi 

rort-l f r of ca c 
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LIVER AND GALL-BLADDER FUNCTION 

A liver function test with iso-iodeikon 
was made on 38 patients of the senes witli 
palpable livers In the others, the test was 
omitted, either because of some possible con- 


one-half hour, and 5 per cent or less at one 
hour, IS considered a normal finding Of 
the 12 classified as questionably abnormal, 
9 showed retention at one hour of from 6 
to 10 per cent, of these, five showed reten- 



Fig 4 (a) Palpable liver, inferior margin lies about 7 cm below costal 

margin and about 3 cm below liver mar^m marker (P-A inspiration) 
fbj Non-palpable liver, linear measurements slightly larger than in (aj, mfenor 
margin about 5 cm below costal margin (P -A inspiration) 


tra-indication to use of the dye, or poor co- 
operation on the part of the patient The 
d 3 'e was prepared and the tests conducted 
m accordance \\ ith the accepted technic 
Tliere were no serious reactions Graham 
gall-bladder function tests u ere made in all 
of our cases m which liver function tests 
were performed and, using the oral method, 
10 11 additional subjects in the group with 
palpable livers, making a total of 49 gall- 
bladder function studies m the group of 53 
palpable livers 

Of the 38 luer function studies, 26 were 
’normal and 12 were regarded as question- 
^bl) aiinormal A retention in the blood- 
''Ircam of about 12 per cent of the d\c at 


tion of from 13 to 25 per cent at one-half 
hour Three tests gave normal readings at 
one hour, but showed retention of from 20 
to 40 per cent at a half-hour None of the 
one-hour readings is more than 5 per cent 
increased In view of the fact that we do 
not consider this colorimetric method relia- 
ble w'lthm 5 per cent, w^e do not consider 
definitely abnormal any of the 38 cases sub- 
mitted to the liver function test Of course, 
the iso-iodeikon Iner function test is by no 
means an entirely satisfactorj method for 
the positive determination of the presence 
or absence of liver patholog)' The accuracy 
of this test and other dye tests has been dis- 
cussed by Waters and King (11), Graham, 
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TABLE in FACTORS POSSIBLY IXFLUEXCIKG PALPABILITY 


Group 


No of 
Cases 


Build 


Non-palpablc 
('BJ Palpable 

(1) Definite edge on 
re-examination 


53 

persthenic 
No % 

Sthenic 

No % 

H} posthenic 
No % 

3 

6 

34 

65 

3 

6 

53 

9 

18 

29 

56 

8 

16 

12 

1 

8 

9 

76 

0 

0 


Asthenic 
No rr 

12 23 

5 10 

2 16 


Thickness Abdominal Y'all 
Thick Medium 

No % No % 

7 22 13 42 

6 21 21 72 

3 8 10 84 


Thin 

No % 

11 36 

2 7 

1 8 


Relaxation Abdominal Wall 


No 

10 

21 


Good 


% 

50 

72 


No 

7 


Fair 


% 

35 

25 


No 

3 

1 


Poor 



Good 

% 



Breathing 



No 

No 

Fair 

% 

Poor 

No 

% 

Aicrage discrcpaiiei between 
li\er margin marker and 

2 

40 

3 

60 

0 

0 

h\cr margin 

13 

48 

12 

44 

2 

s 

2^ cm 

7 

58 

4 

33 

1 

9 

24 cm 


Group 

(A) Non-palpablc 

(B) Palpable 

(1) Definite edge on 
re-examination 


TABLE IV 

No of Aaerage Aaerage 

Cases Length Thickness 

P -A Inspiration Film 

53 21 6 13 9 

S3 205 141 

12 200 13 9 


Aacrage Distance 
Lii er Margin be 
Ion Costal Margin 
(cm ) 

3i 

45 

41 


Cole, Copher, and Moore (5), Barker (1), 
Greene, Snell, and Walters (6), and others 
We may conclude that, insofar as the test 
with tso-iodeikon is an accurate index of 
Iner function, the large majonta' of palpable 
livers in our group do not have abnormal 
function 

Of the 49 gall-bladder function tests (38 
intravenous and 11 oral) onh three showed 
complete non-filling, eight showed poor con- 
centration or sluggish empt> mg tlie remain- 
ing 38 (77 per cent) showed cntireh normal 
Graham reactions Of tlie 11 cases m 
which the Graham reaction was not entireb 
normal, the Incr function was nonnal in 
four, questionabh abnormal in four and 
not tested in three In i lew of tlie large 
percentage of stricth nonnal Graham func- 
tion tests in our group of palpable liicrs 


Ave may conclude that there is no close cor- 
relation betw’een palpabilitj of the liver and 
gall-bladder function (Table II) 

OTHER FACTORS POSSIBL\ INFLUENCING 
PALPACILm 

Failure to find an\ significant difference 
in size between tlie palpable and non-palpa- 
ble liiers, and the absence of definite cii- 
dence of diminished Incr or gall-Iiladdcr 
function in the great majorit) of the [lalpa- 
hle Iners, led to a consideration of other 
factors possible influencing jialpabiliti 
Both build Irodi wciglit, tiiickncss and re- 
laxation of the abdominal wall, dt[)tli of 
respirator! inmeinents, and distance of (lie 
bier edge below the costal margin were 
gnen consideration ( J iblc 111) 
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FACTORS POSSIBLY INFLUENCING wcrc Compiled separately for the 12 cases m 

PALPABILITY which a definite li\er edge rvas felt (Table 

The judgment of the examiner m deter- IV) 
mining which livers were palpable was con- No certain correlation was found between 
sidered a possible source of error At the bodi build and palpability of tlie liver, 



Fig 5 (a) Palpable liver, inferior margin 5 cm below costal margin 

close agreement of clinical and roentgenologic localization of inferior margin 
(P-A inspiration) (b) Non-palpable liver, measurements well above average, 
but liver not sigraficantly enlarged Liver margm about 4 cm below costal 
margin in mid-clavicular line (P-A inspiration) 

time of the original studies, 19 of the 53 however, the original palpable group con- 
cases classed as having palpable In ers were tamed more hypersthenic and few er astlienic 

seen by at least tw'o examiners Tw'enty- individuals than the non-palpable group 

seven of the original palpable group w'ere We believe that a hypersthenic build may 

recalled and each was examined b) three be more favorable to palpation, due to the 

phvsicians In nine cases there was unani- fact that the inferior margin of the descend- 
Bious agreement that a definite sharph' de- mg liver lies more transv erselv and, there- 

fincd In er edge could be felt In three fore, is more nearly perpendicular to the line 

CBses, two of the examiners felt a definite of movement In consequence, with respi- 

cilgc, but a third did not feel it In the re- ration it meets the palpating hand squarel) 

jBaining 15 cases, a definite edge could not instead of obliquely 
c felt In certain instances tliere was a No correlation was shown between Iwdy 
sense of resistance, suggestive of liver, in weight and palpabilitv of the liver 
oticrs (even some in which the liver orig- Thickness of the abdominal wall did not 
\ bad been considered bv two examiners appear important m affecting palpabilitvL 

'c palpable) nothing could be felt Data there being about the same percentage of 
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thjck-walled indn iduals in the palpable and 
non-palpable groups, witli a larger percent- 
age of thin-walled individuals in tlie non- 
palpable group 

A considerably higher percentage of in- 



Fig 6 Palpable liver wath markers at luer mar- 
gin Costal margin quiet breathing and (highest 
marker) costal margin, deep inspiration Aierage 
discrepancj at deep inspiration between upward 
moiemcnt of costal margin and that of costal mar- 
gin marker placed dunng quiet breathing two centi- 
meters 

dividuals in the palpable group was classed 
as ha\mg good relaxation of the wall Since 
a In er cannot of course, be felt tliroiigh an 
absolutely rigid abdominal wall, relaxation 
must, at times, be a factor, although it has 
not seemed an important one m this senes 
While, on most of our films taken at ex- 
piration, the inferior border of the liter was 
found to be near the costal margin iii iicarlt 
all instances on sqtisfactort inspiration the 
liter edge moted downward well below the 


costal margin The fluoroscopic observa- 
tions, previously referred to, also showed in 
inspiration a descent of tlie liver border be- 
low the costal margin in almost eten' in- 
stance, usually for at least 3 cm m tlie mid- 
clavicular line Unsatisfactor)' breathing 
bv the individual at tlie time of radiographic 
study undoubtedly w^as responsible for some 
of the greatest discrepancies between the 
radiographic and palpatorj' locations of the 
liver margin Little correlation w’as found 
betw'een palpabihtv and the distance of the 
liver edge below' the costal margin as deter- 
mined by roentgenography In the palpable 
group, the liver edge a\eraged only one 
centimeter low'er than m the non-palpable 
group In numerous cases in which the 
liver w'as not felt, tlie border lay quite def- 
initely from 4 to 6 cm below' tlie costal mar- 
gin, where it certainly should have been 
palpable, if location w'ere the major factor 
In a recent investigation of In'er size in rela- 
tion to gall-bladder disease, Feldman (3) 
reported 95 of 97 livers to he abo\e tlie 
costal margin, but he did not state clearly 
the position of tlie patient or the phase of 
respiration at which his obscn'ations were 
made Tow'ard tlie end of this study, it w'as 
realized tliat tlie w ire marker placed over tlic 
costal margin during quiet respiration did 
not mark the position of the costal margin 
with the breath held at deep inspiration 
The costal margin was found to mo\c up- 
ward more than the marker so that, at the 
end of inspiration, there was an aieragc dis- 
tance of two centimeters between them 
This means that, in Iwtli the palpable and 
non-palpable groups, the ii\ er margin dur- 
ing deep inspiration was actualh about two 
centimeters farther below tlic costal margin 
III each case than our measurements indicate 
(Figs S 4 5 and 6) 

COMMTXT 

That linear niLasiircnicnts of tlic rigid 
lobe of the h\cr goie onh a rougli approxi- 
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mation of actual liver size seems obvious 
when one considers the well known varia- 
tions m normal shape in different individ- 
uals We do not feel that linear measure- 
ments are a very accurate index of size in 


history and careful physical examination re- 
vealed clinical evidence suggestive of liver 
disease in but two of the subjects, and few 
of the subjects gave even slightly abnormal 
function tests 


COMPARISON OF LINEAR MEASUREMENTS AND RELATION OF INFERIOR 
MARGIN TO COSTAL MARGIN 
ON INSPIRATION 

53 PALPABLE LIVERS 53 NON-PALPABLE LIVERS 



cm 

AVERAGE 

cm 

205 

141 

length 

thiclmess 

216 

139 


SMALLEST 


14i 
10 5 

length 

thickness 

172 

115 


LARGEST 


266 

180 

length 

thicloiess 

280 
17 5 



Fig 7 Diagrammatic outlines of right lobe of liver in palpable and non- 
palpable gjroups Over-all measurements of right lobe and relation infenor mar- 
gin to costal margin not significantly different in the two groups 


any given case, but we do believe that there 
is something of value in the comparison of 
averages of large groups of cases The ab- 
sence of any appreciable difference betw^een 
die palpable and non-palpable groups is 
ratlier striking (Fig 7) After giving full 
consideration to all factors possibly influenc- 
'Bg palpabihtv, we have been forced to con- 
clude that neither bodj build and weight, 
thickness and degree of relaxation ot the 
abdominal wall, tlie depth of respirator)' 
niotements, the size of the liver, nor the dis- 
tance that tile liver projects below the costal 
’Margin have been found to be of great im- 


portance m determining palpabilitv' 

Firmness of the liver substance is a fac- 
tor, probabl) of great importance, but which 
^ocs not lend itself to direct observation, 
'^''Ccpl vt postmortem examination In- 
^ccascd firmness might siipposedlv be due tc 
' irosis and to indicate disease Detailed 


The findings in the cases re-examined, 
which showed unquestionably palpable 
livers, corresponded to those m tlie entire 
group origmallv classed as palpable 
Another series of subjects with palpable 
livers IS being accumulated and care is being 
taken to include no questionable cases, in an 
attempt to throw further light on tlie prob- 
lem ® 

COXCLUSIONS 

Bodv build and weight thickness and re- 
laxation of the abdominal wall and depth 
of the respirator)' mov'ements were not dem- 
onstrated to be of major importance in ex- 
plaining palpabihtv of the liver, m our 
senes 

As a rule, the inferior margin of the liver 

’The nithor'; wi^h to expre^’i thiar «mcerc appreciation to 
Dr T I Squier for con«tructivc criticism throughout the 
course of the stmlj Dr Roy Renton for clinical assistance, 
Rurr Andcr on and Lyle Tyrrell for the illustrations and 
VIrs Esclyn Jensen for assistance m preparation of the 
mantiscnpt 
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lies at least several centimeters below the 
costal margin at deep inspiration, with the 
indn idual in th6 horizontal position 

Palpabiht}^ of tlie liver rarel} was asso- 
ciated i\ith clinical eiidence of disease or 
diminished dye excretion 

Palpable livers are not necessarily large 
livers In our group their linear measure- 
ments were no greater than in an unselected 
control group of non-palpable Iners 
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OBSERVATION IN A PRELIMINARY STUDY OF TUMOR 
HISTOLOGY AND BONE METASTASES’ 

Bj ELVOOD E DOWNS, MD. and WILLARD S HASTINGS, MD, Philadelphia 
From the Departments of Rocntgcnologj and Patliologj of the jeancs Hospital 


B one metastases were recognized as 
early as 1834, by Sanson In 1891, 
ton Recklinghausen described two 
types one, diffuse and destructive, whiclt 
he termed osteomalacia carcinomatosis, and 
a second tjpe, osteoplastic m character 
Numerous cases hate been reported, theories 
hat c been adt anced as to tlie at enues of dis- 
semination, and reasons iiat e Ijeen suggested 
for the t anations m these metastases 

Assmann believes that the presence of 
necrotic hone stimulates the production of 
nett bone Setcral ohserters hate st.itcd 
tliat In jierplastic lesions occur late and that 
tlict are secondart to an ostcolttic process 
Pi aider suggests that the sclerosis is prol>- 

iRoil iH-fnrr the RaUioloqical Society of North tmerica at 
the Seventeenth tnnual tleettnc at S| Ia,ui Nov Jt>- 
llec -I l"JI 


ably an indication of Nature’s attempt to 
isolate the disease, and that it is more fre- 
quently found m cases tliat develop slovvlv 
Handlev believes that the hvperplastic 
lesions are found in tliosc cases in whicli 
there has been a non-infccti\c inllammatorv 
reaction m tlie bone, as a result of the tumor 
itn asion V c vv ill make no attempt at this 
time to discuss these and other theories, 
most of which we accept as logical detluc- 
ttons 

Leddv III lus paper on Ikhic metast ise' 
including 40 cases, s-ijs ‘ There n, super- 
ficialK no relationship between the histo- 
logic character of the tumor and the inci- 
dence or tvpe of metastasis ” 

Lwing has called our attention to the 
radiorcsistancc of tumors which eNliihit 
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TABLE I 


Case 

Number 

Age 

First 

Symptom 

Age on 
Admission 

Interval between 
Appearance and 
Death 

Interval between 
Appearance and 
Bone Metastases* 

Local 

Recurrence 

555 

37 

40 

4 years 

2 years, 6 months 

Yes 

1324 

56 

56 

4 months 

1 month 

No operation 

104 

43 

44 

1 year 9 months 

1 year 

Yes 

1182 

62 

69 

7 years, 6 months 

7 years 

No operation 

1002 

68 

69 

2 years 

1 year, 6 months 

No operation 

489 

57 

59 

3 years 

2 years, 6 months 

No 

1273 

47 

50 

3 years, 9 months 

3 years, 6 months 

No 

1022 

43 

44 

Smooths 

2 months 

No operation 

732 

66 

68 

3 years 

2 years 


782 

60 

63 

3 years 10 months 

3 years 

Yes 

586 

42 

44 

2 years, 8 months 

2 years, 7 months 

No operation 

1223 

44 

44 

5 months 

5 months 

No 

821 

68 

69 

1 year, 3 months 

1 year 

No operation 

450 

81 

81 

1 year, 9 months 

1 year 3 months 

No operation 

1025 

60 

62 

2 years, 6 months 

2 years 

Yes 

1214 

55 

58 

3 years (alive) 

2 years, 6 months 

Yes 

435 

60 

61 

1 year, 9 months 
(alive) 

1 year, 6 months 

No 

540 

32 

38 

7 years 

6 years 

Yes 

1401 

65 

68 

6 years (alive) 

2 years, 8 months 

No 

175 

79 

80 

9 years 

9 months 

No operation 

Average 

565 

58.5 

2 years, 6 months 

2 years, 3 months 

54 per cent of oper- 
able cases 

Greatest Deviations 1 81 

81 

7 years, 6 months 

6 years 


from A^ crage 

1 32 

38 

4 months 

1 month 



‘This interval retera to the discover) of raetastases which m some instances were already present when the case was 
first seen 


TABLE II 


Case 

Number 

Tumor 

Primary 

Location 

Degree of 
Desmoplasia 

Types of Metastases 

104 

Carcinoma simplex 

Breast 

DD 

Sclerosing 

175 

Carcinoma simplex 

Prostate 

D 

Destructive 

435 

Carcinoma simple.x 

Breast 

D 

Destructive and sclerosing 

584 

Squamous-cell carcinoma 

Vagina 

D 

Destructive 

450 

Caremoma 

Prostate 

DD 

Sclerosing 

540 

Adcnocarcmoma 

Breast 

0 

Destructive 

555 

Caremoma simplex 

Breast 

DD 

Destructive and sclerosing 

4S6 

Epidermoid caremoma 

Cervix 

O 

Destructive 

732 

Hypernephroma 

Adrenal 

O 

Destructive 

782 

Sarcoma (spindle) 

Flank 

D 

Destructive 

82 1 

Fibrocarcinoma 

Bladder 

DDD 

Sclerosing 

1002 

Caremoma simplex 

Breast 

D 

Destructive and sclerosing 

1022 

Adenocaranoma 

Kidney 

DD 

Destructive and slightly sclerosing 

102b 

Carcinoma simplex 

Breast 

DD 

Destructive and slightly sclerosing 

1182 

1214 

1223 

1273 

1324 

1401 

Carcinoma simplex 

Breast 

D 

Destructive 

AKeoIar caranoma 

Breast 

DDD 

Sclerosing 

Medullary' caranoma 

Breast 

0 

Dcstructiv e 

Carcinoma simplex 

Breast 

D 

DcstrucUve 

Carcinoma simplex 
Scirrhous carcinoma 

Breast 

DD 

DDD 

Destructive and slight!) sclerosing 
Destructive and slightlv sclerosing 


’parked desmoplasia In an effort, there- 
to estimate the radiosensitivity of our 
fumor cases, y e have adopted tlie practice of 
'^arefulh noting and reporting, in the his- 
tologic cxamiintion, the amount of desmo- 
I'liMa 


There are at least two factors to be con- 
sidered m the production of desmoplasia 
one, which is a cliaractenstic of the tumor 
cells of the mduidual case, and a second, 
which IS a process of repair following ne- 
crosis The former of these is the factor 
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which we feel is of more importance m this 
stud} 

The small group of cases, 20 in number, is 
not sufficient to establish am facts concern- 
ing bone metastases, but it does suggest to 
us anotlier tlieori If tlie primar\ tumor 
has the proper^ of exciting a marked 
desmoplastic reaction in its growiih, then this 
same properti will manifest itself when 
bone metastases appear, and wall stimulate a 
sclerosing ti'pe of lesion, also that the 
anaplastic, highly cellular tumors produce 
osteohtic changes in their bone metastases 
There are, to be sure i arious gradations 
of desmoplasia and anaplasia and the large 
percentage of primaiw' neoplasms are both 
anaplastic and desmoplastic Accordingh, 
in the majorit} of cases, both destructue 
and sclerosing lesions are prominent 

It would seem rational to believe that, if 
the primaiw' tumor cells hare the power to 
excite the growdh of fibroblasts and young 
connective tissue, these identical cells when 
lodged in the liones, would likewise stim- 
ulate the formation of osteoblasts, which are 
so close!} akin to the fibroblasts We do 
not behev^e with Kaufmann and others that 
epithelial cells can possilih become osteo- 
blasts 

There are certainlv numerous other fac- 
tors concerned in the development of os- 
teolytic and osteogenic metastatic lesions 
The age of the patient pre-existing consti- 
tutional diseases and endocrine disturbances 
undoubtedlv have their influences -Mong 


this line, we propose to make a stuclv ot the 
calcium metabolism in these cases in an at- 
tempt to detennine what role, if am is 
pla} ed bv the parathv roids 

COXCLUSIOXS 

The 20 unselected cases, all of which arc 
included in our exhibit, suggest to us a tliton 
of a relationship betw een the histologv of the 
primary tumor and the character of its hont 
metastases There are undoiibtedh sev- 
eral other significant factors concerned in 
the genesis of bone metastases which help 
to explain the exceptions which we find to 
our theor}" 

DISCUSSION 

Dk Downs (closing remarks) The one 
point I might add is that I hope other mem- 
bers, when the} have the opportiimtv of seeing 
the histologic structures of the tumors w ill at- 
tempt to correlate them with the roentgeno- 
grams 

There are numerous other factors as vve 
mentioned in our paper, which exert their in 
fluence on the tvpe of metastases Wc would 
not expect to find a sclerosed lesion in a per- 
son who ahead} was old and had a generahred 
osteoporosis, nor would we expect it in a gen 
eral carcinomatosis ot the lione Our hones, 
in themselves, are the storehouse ot calcnim, 
and, if all the available caleium has been used, 
the selerosing lesion cannot be produced 

Wc have become ver) mueh interested in 
the w ork and I iiopc it w ill stimulate otiicrs to 
continue w ith the stiidv 



bronchography an aid to the ROENTGENOLOGIST' 

By LEWS G ALLEN. MD, Kansas Citv, Kansas 


ANY procedure which renders visible tlie 
/\ invisible, is hailed with acclaim, as 
ivell as a rote of tlranks from those 
Mhose Mork includes the attempt to evaluate 
the invisible In the experience of all of us ^ 
i\ho study the intestinal tract by means o 
the roentgen ray, are instances in which the 
opaque medium has been observed to enter 
the tracheobronchial tract In such cases 
i\e hare been impressed witlr the absence o p 
pulmonary reaction The suggestion, tlren, n 
of the intentional introduction of some con- a 
trast medium into the respirator}' tract has I 
been received uith a genuine feeling of con s 
fidence bv roentgenologists ^ 

The method of introduction of iodized or t 
bromized oil has been the subject of a rather ] 
lolummous literature Each modification 
has its enthusiasts, depending first on the 
pnman interest of the introducer, whether 
he he a bronchoscopist, pediatrician, intern- 
ist or other specialist, and secondarily the 
age of the patient for whom the procedure 
is contemplated In general, tlie methods 
emploied in the introduction of the oil into 
the bronchi fall under the following heads 

1 Through a bronchoscope, directly into the 
bronchus desired 

2 The intercncothyroid route, bv which the 
oil is introduced into the trachea bv an 
mtercncoth} roid puncture, through a tro- 
car cannula resembling a tracheotomy tube 
first used by Sicard and Forestier (II 
and Armand-Delille (2) 

3 Into the trachea through a tracheal or 
modified catheter under direct illumina- 
tion with or without the employment of 
a laryngoscope 

■I Through an intubation tube, as suggested 
b\ Iglauer (3) 

I’Uorc the Ha.iioIOKic-vl Societ> o{ N'orth Amenra 
i! ^■'r'tntrcnih Annual McctinE at St Louis Xot 
4 lOJi 


5 The “passive method’’ ot Ochsner and 
Nesbit (23), by which, atter anesthetiz- 
ing the pharyngeal structures, the act of 
swallowing permits the oil to enter t e 
trachea 

6 Instillation ot the oil directly into the 
trachea with or without anesthesia of the 
pharynx, as suggested by Singer (4) 

The last-named method is the least com- 
plicated, furthermore, it fills the require- 
ments of the busv roentgenologist and is 
applicable m more than 80 per cent of cases 
Preliminary anesthesia of the phap'nx v 
sprav of cocaine solution is required m onl} 
thos'e cases possessing intolerant 
tracheal cannula cut to about two-thirds 
length, having a short bend at 
h 105° at the tip and fitted to a -0 c c } 
inge, IS all the apparatus required (Fig 
The patient is seated, inclining to e si 
to which the phvsician desires oil o 
grai itate , the tongue is grasped w ith the a 
of a gauze sponge, pulled forward to the 
p™t of comfort, and the oil d-PPed -to 
the tracliea during inspiration The exac 
position the cannula tip should occupv 
that in which single drops of the od seen 
to be deflected exactly upward 
rent of air of expiration coming fron Ae 
trachea A beam of reflected or direct Ijgh 
• will assist in locating this exact point Th 
entire procedure consumes onl} slight % more 

, tune tlL the ai erage 

tion, and, if desired, the degree of filling can 

r be obsened fiuoroscopicall} 

The field of application of bronchography 
f IS potentiall} narrow , being limited to those 
lemons not otherwise radiographicalU ap- 
parent and specificalU that group m which 
the Msualization of the bronchi in^ add 

amplification These lesions olniousK com- 

»- prise tho^e which affect the lumen of the 
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which we feel is of more importance in this 
stud}" 

The small group of cases, 20 m number, is 
not sufficient to establish any facts concern- 
ing bone metastases, but it does suggest to 
us another theory If the primary tumor 
has the properti of exciting a marked 
desmoplastic reaction in its growth, then this 
same property' will manifest itself when 
bone metastases appear, and will stimulate a 
sclerosing type of lesion , also that the 
anaplastic, highly cellular tumors produce 
osteolytic changes in their bone metastases 
There are to be sure, larious gradations 
of desmoplasia and anaplasia and tlie large 
percentage of primary neoplasms are both 
anaplastic and desmoplastic Accordiiigh, 
m the majority of cases, both destructue 
and sclerosing lesions are prominent 

It would seem rational to behe\e that if 
the primary tumor cells have the power to 
excite the growth of fibroblasts and voting 
connective tissue, these identical cells, tvlien 
lodged in the bones, would likewise stim- 
ulate the formation of osteoblasts, which are 
so closelv akin to tlie fibroblasts We do 
not believe nitli Kaufmann and others that 
epitlielial cells can possibly become osteo- 
blasts 

There are certainly numerous other tac- 
tors concerned m the detelopment of os- 
teolvtic and osteogenic metastatic lesions 
The age of the patient, pre-existing consti- 
tutional diseases, and endocrine disturbances 
undoubtedly hare their influences Along 


this hue, Mc propose to make a stiidi of the 
calcium metabolism m these cases, in an at- 
tempt to determine nhat role, if an\, is 
played In the parathyroids 

COXCLUSIOXS 

The 20 unselected cases, all of which are 
included in our exhibit, suggest to us a theon 
of a relationship between the histologr of the 
primary tumor and tlie character of its bone 
metastases There are, undoiibtedh se\- 
eral other significant factors concerned in 
the genesis of hone metastases which help 
to explain the exceptions wdiicli we find to 
our theor)' 

DISCUSSION 

Dr. Dow'xs (closing remarks) The one 
point I might add is that I hope other mem- 
bers, when they have the opportuniU of seeing 
the histologic structures of the tumors, will at- 
tempt to correlate them wnth the roentgeno- 
grams 

There are numerous other factors, as we 
mentioned in our paper, which exert their in- 
fluence on the D-pe of metastases IVe w'ould 
not expect to find a sclerosed lesion in a per- 
son w ho already was old and had a generalized 
osteoporosis, nor w'ould we expect it in a gen- 
eral carcinomatosis of the bone Our bones, 
in themselves, are the storehouse of calcium, 
and, if all the available calcium has been used, 
the sclerosing lesion cannot be produced 

We have become verj^ much interested m 
the work and I hope it wull stimulate others to 
continue wnth the stud) 
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the congenital and acquired types A review 
of the literature and our own experience has 
led to the following classifications as to eti- 
ology 

1 Co^ GENITAL 

(a) Arrest in development 

(b) Accumulation of fluid 

(c) Adenoma 

(d) Pressure 

(c) Congenital srqihilis 

(f) Valvular bronchial stenosis 

2 Acquired 

(a) Noit-titfccHous 

1 Foreign body 

2 Tumor (aneurysm) 

3 Cicatricial stenosis (scar tissue) 

4 Plugging of bronchus from rare 
causes 

(b) lufechoiis 

1 Co-existent with paranasal sinusitis 

2 General bronchiolectasis in young 
children following acute bronchitis 

3 Bronchial dilatation co-existent 
with atelectasis 

4 Following fibroid pulmonary tuber- 
culosis 

5 Following pneumonia and lung ab- 
scess 

6 Following empyema 

7 Following acute or chronic bron- 
chitis 

8 Following measles, mfiuenza, or 
pertussis 

Regarding the bacteriology of bronchi- 
ectasis, L H Ermatmger (7) reports, from 
^ senes of 33 cases of bronchiectasis at 
3rncs Hospital, tire following organisms, 
percentage of incidence 

2 ■‘R’crococctf^ caiarrhahs (90 per cent) 
J^oph\<lococcus aitnus (60 per cent) 
‘^xiolyhc streptococcus (40 per cent) 

, p (40 per cent) 

" ^‘cuinococcus (40 per cent) 

^ ^acdlus xeroses (30 per cent) 
im/onji bacillus (10 per cent) 

He considered the predisposing factors to 
oreign bodv (bronchohthiasis) influ- 


enza, pneumonia, measles, bronchitis, per- 
tussis, and tonsillectomy 

One regards the congenital type of bron- 
chiectasis as the only dilatation that is con- 
genital The nature and course of the 
process of dilatation is rather indefinite, 
though seieral suggestions in explanation 
have been offered, for instance, the tlieory 
of arrest m development as advanced by 
Kaufmann (8) and supported by Pepere and 
Dionisi, and the suggestion of Grawitz (9) 
that an accumulation of fluid m the fetal 
bronchioles is tlie cause of dilatation in 
many cases Congenital fetal adenoma was 
considered the etiological factor m many 
cases reported b}' Stoerk (10) Sauerbruch 
(11, 20) suggests tliat the crowding of the 
left mam bronchus during early develop- 
ment by Cuvier’s duct should not be oier- 
looked, and Blazer and Grandhomme (12), 
with others, claim that congenital syphilis 
plays an important role 

Bronchiectasis when acquired and of a 
non-mfectious origin may lie due to a partial 
or complete blocking of the bronchus from 
such agents as a foreign bod} , a tumor, 
ct cetera One of the earliest workers on 
this subject, Rejmaud (13), obsenmd that 
the dilatation usuallv occurred both distal 
and proximal to the point of obstruction as 
well as m the nearbv unobstructed branches 
AH seem to agree that although non-mfec- 
tious m origin, infection soon becomes a 
complicating factor 

Corrigan (14) obsen^ed the relationship 
between fibrosis of the lung and bronchi- 
ectasis in that the scar tissue retraction m 
tlie lung was the source of extra-bronchial 
traction resulting m dilatation In cases of 
bronchiectasis associated with chronic fibroid 
phthisis, tlie dilatation can be accounted for 
by the scar tissue retraction of the bronchial 
wmlls The same may be applied to chronic 
empvema In am condition m which an 
mflammator}' process has weakened the 
bronchial wall it must be considered as most 
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bronchus b}"- obstruction, stenosis, dilatation, 
position, course, and relationship 
The chief indications for bronchography 
may be classified as follows 
1 Bronchiectasis, and the study of the post- 
cardiac space 



Fig I An ordinary sil\er intratracheal cannula 
cut to about 9 cm length, including a short bend at 
the tip of approximately 115 degrees, fitted to a 20 
c c, Luer type syringe, has pro\ cn most satisfactorj' 
for an intratracheal instillation of the oil 

2 The differentiation of lesions of the pleu- 
ral cavitv from those of the lung parcn- 
chjnna 

3 The effect of therapeutic efforts, particu- 
larly multiple stage operations, and tlie 
evaluation of residual pathology 

4 The localization of the tradiea and bron- 

chi as an aid in differentiation of lesions 
of the mediastinum and pericardium 

It is well to recall that tlie bronchial tree, 
in addition to its classical function, acts as a 
support to the parenchymal structures The 
terminal bronchi, in contrast to the primary 
branches, contain no cartilaginous rings, 
and, therefore, receive rather than transmit 
support Ballon and Ballon (5) have shown 
tliat the position of tlie larger bronchi are 
fairly constant in man and quote Ewart as 
having proved by calculation titat the lungs 
of infants contain the same elements as 
those of the adult, tlieir size only being dif- 
ferent, consequently, tlie normal bronchial 
tree as visualized by tlie bronchograph at 
various age periods is constant “The size 
of the products of a bifurcation of a bron- 
chus is equal to that of tlie parent,” quoting 
the same author, and, of two dnerging 
bronchi, the smaller dn erges most from the 
position of tlie parent tube The bifurcation 


of the trachea shous a lariation as to tlie 
e\act site in the normal subject, the left 
bronchus is more oblique and is smaller than 
the right, which is shorter and wider, pass- 
ing down as a direct continuation of the 
trachea 



Fig 2 The patient is seated in in upright posi- 
tion, inclined to the nght or left as desired The 
tip of the tongue is grasped vnth a gauze sponge and 
pulled forward to the limit of comfort The lower 
position of the tongue permits the salan to flow 
out of tlie mouth The position of the bp of the 
cannuii is determined by the character of the dc- 
fleebon of a drop at the cannula tip and injection 
IS made directly into the trachea during inspiration. 

Bronchiectasis, tlie most frequent indica- 
tion for bronchography, is defined as a dila- 
tation and an inflammator)" process in the 
nail of a bronchus or tlie entire bronchial 
tree It has been the subject of mtensne 
study by many workers since the advent of 
the application of bronchograph> Hartung 
(6) showed in an analjsis of 92 cases that 
the diagnosis of bronchiectasis could he 
made in onh 60 per cent from the phm 
films, and it has been proi en repeatedl) that 
the signs of bronchiectasis upon w'hich we 
hai e pre\ lously depended, are present m 
onh late stages of the affection Much has 
been w ritten regarding the etiologj of both 
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associated itli enlargement of the members 
of the bronchial tree There is a cylindrical 
enlargement, with little or no inflammation 
of the bronchi It is ordinarily dlsco^ ered 
accidental! V, ratlier tlian because of symp- 
toms, and as a rule is limited to one lobe, 


cur m combination The alveoli between 
are crushed and collapsed and undergo per- 
manent cicatricial atrophy From mutual 
pressure, the walls of touching ectatic sec- 
ondary bronchi may disappear, and several 
form a communal sac analogous to anasto- 



Figs A-A and A-B Localized bronchiectasis secondary to bronchial stenosis 
Note the fine adhesion of the diaphragm m the lateral projection indicated by 
arrow, and the failure of visualization by the oil at this segment of the lower 
lobe Confirmed by bronchoscopic examination 


altltough It may be more widespread In 
|be second form, such as that described by 
oeckert, the alveoli show complete failure 
detelopment and the bronchus grows out 
rom the primary, tube as an extremely 
n walled, cyst-like mass replacmg an en- 
^ 0 e or an entire lung It is, therefore, 
a oon like distention of an improperly, 
coped large bronchus It is lined by 
iini''! ^P'thelium and m its wall shows 
c\tel^ cartilage and of muscle If 

" nil li'fe^' ^ocidition is not consistent 

of form, pathologists speak 

Cre r sacculated or 

™,th ,i„ 

tnl When sev- 

the '''''Stations follow one other, 


'^fonchie 


W'ldition 1 . referred to 


as ^ ancose 


. ‘■i.o \ 

tS's, and sei eral forms may oc 


mosmg varices In rare cases an extensile 
cavity takes the place of a large area of the 
lung 

Diffuse bronchiectasis often presents uni- 
form dilatation extending to the pleura, 
ivhile frequently the extreme distal ramifica- 
tions are most markedly, dilated The diffuse 
type of lesions are found most frecpientlv 
in the lower lobes When the lesion is of 
the saccular or spindle-shaped ti pe, efferent 
small branches, as well as the central area, 
are frequenth seen, and may also reach the 
periphery. Pureh saccular dilatations are 
found most frequentlv in the upper lolies 
The w'alls of the bronchiectatic bronchus 
may be either atrophic (if the wall is 
tliinned to a transparent serosa-hke mem- 
brane) or hipertrophic m which case the 
w'all IS changed as m chronic catarrh, often 
pohpoid moist and lascular the latter 


82 


RADIOLOGY 


important as an cvciting cause The same 
IS particularly logical m cases m which the 
dilatation is localized 

Rist (15), a French surgeon, was the first 
to obsen^e and call attention to the associa- 
tion of bronchiectasis and upper respiratoiw 


Bronchitis, 16 per cent 
Pneumonia, 16 per cent 
Infectious disease ot children, 13 6 per cent 
Foreign bodies m the bronchus, S 2 per cent 
Post-operative pulmonnr} infection, 4 7 per 
cent 



Fig 3 Bronchographs of right tower lobe, snmc patient at a thirtj-day 
interval, demonstrating consistenc> of a bronchograph obtained after the instilla- 
tion of iodized oil by the method of Singer 


infections, and Webb and Gilbert (16), m 
1921, were tlie first in this countr) to advo- 
cate roentgen examination of the sinuses in 
such cases From a senes of tlieir cases 
they found the pus from washing contained 
tire same organisms as the sputum, iisuallv 
Pnciiiiiococci 

The experimental w'ork of Mulhn (17) 
has shown the tw'o routes w Inch connect tlie 
accessor}^ sinuses to the lungs and broncln 
to be, first, the lymphatic circulatorv^ route 
and second, tlie inhalation or bronchial 
route The f onner can function e\ en in the 
case of an antrum which does not discharge 
at all into the nose, and the latter is open to 
any substance reaching the nasal fossTi, pro- 
vided it be converted into droplets or aspi- 
rated bv inspiration 

In a senes of 552 cases of bronciiiectasis, 
reported by Hedblom (18), the causes gi\ en 
are as follows 


The greater percentage, therefore, must 
come from some remote cause Quinn and 
Myer (19) report a senes of 38 cases of 
bronchiectasis m which 20 (or 57 9 per 
cent) had a co-existent sinusitis Dennis 
reported that m 52 patients with bronchi- 
ectasis, 47 had im olvement of the maxillan 
sinus Lockwood s analysis of tlie inci- 
dence of pulmonarv' filirosis, watli nasal 
sinus disease, points to a rational meclian- 
ism The types of sinusitis regarded as of 
etiologic significance are, in the order of 
their frequency, pan-sinusitis, bilateral ma\- 
illarv sinusitis, and ethmoiditis As though 
to prove the rule, a series reported In 
Quinn and Mjer, the majorih did not haic 
— or gne — a histon of sinusitis 

Regarding detail pathologi , the congen- 
ital t}pes of bronchiectasis are of tuo main 
varieties In one form there is usualh fail- 
ure of deielopment of the aheolar sacs 
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associated \\ ith enlargement of tlie members 
of the bronchial tree There is a cvhndncal 
enlargement, with little or no inflammation 
of the bronchi It is ordinarily discorered 
accidentalh, ratlier than because of symp- 
toms, and as a rule is limited to one lobe. 


cur in combmation The alreoh between 
are crushed and collapsed and undergo per- 
manent cicatricial atrophy From mutual 
pressure, tire walls of touching ectatic sec- 
ondan bronchi may disappear, and sereral 
form a communal sac analogous to anasto- 



Figs 4-A and 4-5 Localized bronchiectasis secondarj to bronchial stenosis 
Note Oic fine adhesion of the diaphragm m the lateral projection, indicated b> 
arrow, and the failure of \ isualization b^ the oil at this segment of the lower 
lobe Confirmed b\ bronchoscopic examination 


although It ina\ be more widespread In 
the second form, such as that described bv 
Koeckert, the aheoh show’ complete failure 
of dexclopment and the bronchus grows out 
from the pnman tube as an extremely 
tliin-w ailed, erst-hke mass replacing an en- 
tire lobe or an entire lung It is, therefore, 
a Iialloon-Iikc distention of an improperh 
de\ doped large bronchus It is lined In 
c\hndncal epithelium, and in its wall shows 
isolated areas of cartilage and of muscle If 
extensne the condition is not consistent 
w itli litc 

\ccording to the form, padiologists speak 
of c\hndrical or difluec and sacculated or 
circumscribed bronchiectasis with the 
spindle-shaped form between When sca- 
eral saccular dilatations follow one other 
the condition is referred to ns “lancose 
bronchiectasis ’ and scaeral fonns maa oc- 


mosing aarices In rare cases an extensiae 
caa ity takes tlie place of a large area of tlie 
lung 

Diffuse bronchiectasis often presents uni- 
form dilatation extending to the pleura, 
aahile frequently the extreme distal ramifica- 
tions are most markedly dilated The diffuse 
tape of lesions are found most frequently 
in the lower loltes When the lesion is of 
the saccular or spindle-shaped ta pe, efferent 
small brandies as well as the central area, 
are frequenth seen and may also readi the 
periphera Pureh saccular dilatations are 
found most frequenth in the upper lobes 
The walls of the broncbiectatic bronchus 
maa be either atrophic (if the wall is 
thinned to a transparent serosa-like mem- 
brane) or hapertrophic m which case the 
wall IS clianged as in chronic catarrh often 
poKpoid moist and aascular the latter 
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condition offering an explanation of bron- 
chial hemorrhage in bronchiectasis The 
wall IS surrounded abundant fibrous tis- 
sue and trabecular hypertroph)--, which ac- 
counts for the honeycomb appearance seen 
m advanced cases The contents lanes 


The abnormal position and the relationship 
of tlie bronchi offer the differential criteria 
The bronchograph is tlie means of accu- 
rate evaluation of therapeutic results, by 
botli operative and non-operative measures 
including tlie multiple stage operation, par- 



Fi^ S (left) Bronchograph of the left lower lobe showing cjhndric 
bronchiectasis Xhe oil in the right lower lobe remains from a previous instil- 
lation Cf Fig 6 

Fig 6 (right) The oil is shifted to the right upper lobe bj turning the 
patient on the right side in a scmi-inverted position Cf Fig 5 


from air to thick, slimy secretion or gru- 
mous, cheesy material, the latter occasional- 
ly calcified 

The Ballons’ (5) classification of bron- 
chiectasis, based on the injection of iodized 
oil, includes five types, viz , cylindrical, 
grape, bead, clubbed, and saccular They 
consider these types as denoting the age of 
the disease as veil as describing the condi- 
tion of the bronchus and distal lung pa- 
renchjnna Anj" classification is destined to 
prove inadequate, due to overlapping of 
ti'pes 

The 1 alue of bronchographv m the differ- 
entation of lesions of the pleural cavity from 
those of the lung parenchiTna include infil- 
trations at eitlier site, particiilarh pneu- 
monitis massive pleural thickening infiltra- 
tne tumors encysted In drothoraces, etc 


tial or complete tlioracoplastj, pneumo- 
thorax, postural or localized dramage, as 
well as otlier measures Radiologists de- 
pend on the importance of tlie position of 
the trachea as a differential guide in cases 
of extensive pulmonarj^ patliology Wien 
such IS invisible as a result of extensne 
mediastinal infiltration or neoplasm, cardio- 
aortic or pericardial patholog) , tlie handicap 
may be overcome bj bronchograpin 

The contra-indications for the eniplor- 
ment of the method are, grosslv, those 
which alone deny tlie mechanical manipula- 
tion of the procedure, such as adianccd 
cardiac disease vitli respiraton eniI)arra''S' 
ment and the presence of acute or recent 
upper respiraton' infections Adianced 
pulmonar) tuherailosis — ccrtainh in those 
cases accompanied In marked delation of 
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emperature or recent hemoptysis — consti- 
utes a contra-mdication, recalling, however, 
hat hemopHsis frequently accompanies 
)ronchiectasis 

Pritchard, Whyte, and Gordon (22) re- 
)ort SIX cases of mild lodism m the form of 


ties should not be employed for this reason 
if for no other Archibald and Brown (24) 
point out the danger of the plugging action 
of the oil as it floats aboie the purulent 
secretion and theoretically causes the longer 
retention of infected material, and that the 



Fig 7 (left) Localized bronchiectasis (indicated by arrow) following a 
lung abscess which was treated by pneumothorax 

Fig 8 (right) Pulmonary fibrosis secondary to resolving lobar pneumonia, 
illustrating altered bronchial radiation 


an irritable rash in a senes of 1,(K)0 cases 
Archibald (21) cites Forestter as having 
shown the elimination of 0 02 grm iodide in 
the first 24 hours following the adminis- 
tration of 20 c c of hpiodol Brauer adds 
three cases of lodism after hpiodol There- 
fore, cases of h>perthv roidism, and partic- 
ularly tliose taking iodine, should not receive 
lodi/ed oil 

Particular attention should be gn cn to the 
danger of the split of the chemical com- 
pound in the presence of tlic alkaline intes- 
tinal secretions If a considerable quantity 
of the oil IS s\\-\llo\\cd a cathartic should 
be administered to hurr% the passage of the 
oil 

The potcntiil reduction in Mtal capacitt, 
as a result of the introduction of the oil, 
should be kept in mind in choosing patients 
to rcccnc the oil and useless large quanti- 


oil may operate as an obstruction to alveolar 
respiration While such a tlieory appears 
to be sound and should be considered in the 
valuation of the bronchographic risk, 
neither of tlie abo\e objections has prmen 
practically to be serious, m our experience 
The reaction v ithin the bronchus or alveolus 
does not seem to parallel that which occurs 
in the pericardium or spinal canal as re- 
ported in recent literature 

The location to which the oil will grari- 
tate IS detcnuined by tlie position of the pa- 
tient during, as w'cll as immediateh after, 
the injection We haie frequently been 
successful in Msualming the larger bronchi 
of all the lobes at a single effort To be 
sure the oil must be shifted from the lower 
to the upper lobes for the a isuahzation of 
the latter w hater er method of introduction 
IS cmplorcd, except the bronchoscopic 
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method and possibly the tracheal catheter 
metliod 

After visualization of the left lower 
bronchi the patient is placed on his left side 
and the head lowered to about 45 degrees, 
whereupon the oil rvill be seen to flow' into 


0\er-filling of the bronchi should be 
avoided because of the resulting confusion 
of superimposed shadows Technicalh good 
stereoscopic films in the postero-antenor 
projection, as w'ell as a lateral projection, 
should be routine in order to eialuate par- 



Fig 9 (left) Adhesive pcncarditis and extensive cardiopulmonary fibrosis, 
illustrating the reduction of bronchial radiation, confirmed by autopsy 

Pig 10 ( rifflil) Saccular bronchiectasis, congenital, in the right lower lobe. 
This patient also presented a first degree cyhndnc bronchiectasis ot the left 
lower lobe, acquired Note transposition of the viscem (Film reversed ) This 
IS particular^ interesting in support of the theory advanced by Sauerbruch 


the bronchi of tlie left upper lobe Radi- 
ographs can be made while the patient’s 
head is kept low If he is turned on Ins 
right side and returned to the upright or 
semi-upnght position, the oil will flow into 
tlie right lower lobe, finally, on returning 
him to a 45-degree inverted position, tlie oil 
will flow into the right middle and upper 
lobes 

The successful shitt of the oil from one 
lobe to another requires complete co-opera- 
tion on tlie part of the patient A lessening 
of the tendency to cough w'lll be effected bj 
a gradual change m posture, for which 
manipulation the modern tilt-top table is 
ideal When extensive shifting of the oil 
IS contemplated a preliminary spray of from 
2 to 4 c c of 1 per cent cocaine solution 
during deep inspiration will assist in pre- 
venting tlie cough reflex 


tial fillings A slight!) greater exposure of 
intensity should be used to assure registra- 
tion through tlie heart shadow as well as the 
domes of tlie diaphragm The broncho- 
graph stands as an excellent example of the 
necessity' for rapid exposure time in chest 
radiography in order tint in\ oluntary move- 
ments may be av oided 

Since a large amount of the oil is expelled 
by coughing, exposures should be made 
promptly after the injection The nonnal 
lung retains a considerable quantity for day s 
or even weeks and, in the event of re exami- 
nation, that fact must be borne in mind 

SUMMARV 

1 The methods of introduction of 
iodized oil into the tracheo-hronclml tree 
are mentioned in outline and Singer s 
metliod dcscnlied 
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2 A classification of tlie indications for 
Iironchography is given 

3 A classification of the etiology of 
bronchiectasis is given 

4 The etiolog}^ and patholog)^ of 
bronchiectasis are discussed 

5 The value of tlie bronchograph in 
pathologies other than bronchiectasis is 
pointed out 

6 Contra-indications are mentioned 

CONCLUSIONS 

Bronchography, by rendering visible the 
invisible, is an aid to the roentgenologist, 
and, bv reason of its potential assistance, 
desen^es more universal employment 
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CAN THE INTRAVENOUS INJEC- 
TION OF THORIUM DIOXIDE BE 
RECOMMENDED AS A SAFE 
DIAGNOSTIC AGENT? 

The use of thorium dioxide as a diagnos- 
tic agent m the visualization of the reticulo- 
endotliehal system extends over a period of 
seieral years Its first demonstration in 
this regard was made in Europe, where it 
gained its greatest popularity, altliough a 
number of American radiologists reported 
ivitli more or less enthusiasm having used 
thorium dioxide intravenously as a diagnos- 
tic agent This metliod of examination, 
how'ever, has not been generally accepted in 
this country, probablv because it is not con- 
sidered entirely free from danger when used 


on tissue It has been reported that an 
organ removed at postmortem, which had 
previously been made to absorb thonum bv 
the intravenous injection of thorium di- 
oxide, had the power of affecting a photo- 
graphic plate w'hen placed upon it If all 
preparations of tliorium dioxide in colloidal 
form have such radio-actne properties, one 
can appreciate readily the damage they could 
do to organs of the reticulo-endotlidial 
system m whicli tliey were retained for a 
period of montlis and perhaps years It 
should be mentioned in this connection that 
certain obsen'ers have failed to confirm such 
findings This discrepancy between tlie 
findings of various investigators is prob- 
ably due to the fact that m one instance 
an old preparation of thorium w'as used 
and in tlie other a fresh one It has 
been stated that tlie radio-activity of thon- 
um in tliorium dioxide increases wnth age 
We must remember, tlierefore, tliat there 
may always exist a certain nsk in using 
tliorium dioxide undated The manufac- 
turer of a certain preparation of thorium 
dioxide (thorotrast) issues a caution to 
users of this preparation He sa\s 


mtravenously to visualize tlie reticulo-endo- 
thelial system 

The principal reasons wdiy the American 
radiologists have been reluctant in adopting 
the intravenous administration of thorium 
dioxide as a routine diagnostic measure has 
been that tlie organs of the reticulo-endo- 
tlielial system readih absorb this substance 
and retain it for a period of months, prob- 
ably for years or perhaps a lifetime 
Tliorium dioxide contains thorium, an ele- 
ment belonging to the radio-actne group, 
which IS capable according to some ohscri- 
ers, of producing a definite biological effect 


• The clinical evidence to date indicates that 
thorotrast is a valuable contnbution to roent- 
genography, and that no harmful effects may 
be expected follow mg its use We w ish, how - 
ever, to point out that the question as to the 
elimination of thorotrast from the Iiodj fol- 
lowing intravenous injection and subsequent 
btorage in the reticulo-endothelial sjsteni, is 
still under investigation, and no definite and 
reliable evidence that could be accepted as con- 
clusive has been published 

•Theretore m accordance with our cstab- 
hshed conservative pohej, we recommend lo 
the profession further studv on the ultimate 
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fate of the intravenously injected thorotrast 
before such injection is accepted as routine 
practice in the x-ray visualization of the liver 
and spleen, etc " 

We Mish to commend the splendid spirit 
of this manufacturer in warning the profes- 
sion to be conservative m tire use of this 
preparation as a routine measure until such 
time as further reports shall show the harm- 
lessness of its use intravenously, and par- 
ticularly m regard to its elimination 

It should be recalled that many of the 
most useful diagnostic and therapeutic 
agencies were not accepted and used by the 
medical profession until long after they had 
been announced, and only after careful 
studies were made in order to determine 
their practical application and also their tox- 
icity 

Wt should not be too hasty m condemn- 
ing any new diagnostic or therapeutic agent 
without sufficient and thorough investiga- 
tion, but, on the other hand, we should be 
extremely cautious and careful in giving ap- 
proval of such an agent for routine use until 
It has stood the acid test of the experienced 
radiologists We do not believe that suffi- 
cient study has been made of the radio- 
activiU of thorium dioxide on tissue to de- 
termine just what changes are brought 
abouL Until this is thoroughly investigated 
by competent and efficient research workers, 
we could not recommend its use mtrave- 
noush as a routine diagnostic measure 
Iloucrer, the sulxutaneous injections to 
Msualize the Umphatic system hare been 
^hown rcpeatedir to lie free from any local 
or constitutional reaction though it has been 
reported m one instance that marked 
changes were obserred in a hmph node 
winch had absorbed thorium In mane 
other similar nodes with thorium no such 
findings were obserred Therefore, there 
exists sninc doubt as to whether the changes 
just mentioned were the result of the al>- 
''orlad tlioriuin or due to other causes 


It IS a great pity that thorium dioxide 
seems to ha\ e limitations as to its safety as 
a diagnostic agent Its use has made possi- 
ble the visualization of organs never before 
seen with the x-ray Its potential diagnos- 
tic possibilities are almost beyond our con- 
ception We have already seen m print its 
use as a diagnostic agent m retrograde 
pyelography , osteomyelography , pulmo- 
alveolography, nephrography, placentog- 
raphy , heptography , splenography It has 
also been used subcutaneously, mtraperi- 
toneally, interpleurally, and interpericardial- 
ly to visualize portions of the lymphatic sys- 
tem m laboratory animals witliout any no- 
ticeable ill effect Subcutaneous and intra- 
pentoneal injections have also been made on 


wunoui any suDjective or objective 
symptoms In these injections the thorium 
dioxide w'as absorlied by the lymph vessels 
and did not reach the reticulo-endothelial 
system as it would liave done had it been 
intravenous instead It has long been 
knowm that particulate matter and colloi- 
dal substances are absorbed by the lym- 
phatic sjstem, wdiile the soluble substances 
are absorbed by the vascular system when 
injected subcutaneously This explains whv 
tlie suljcutaneous injection of thorium di- 
oxide cannot be considered hannful to the 
organs of the reticulo-endothelial system 
We are m entire agreement wuth the re- 
cent preliminary report of the Council on 
Pliarmacj and Oiemistry of the American 
Medical Association in regard to thorotrast 
“In view, therefore, of the very- imperfect 
elimination of thorium dioxide, its fairly high 
alpha-ray activity, the possilnlity of further 
incrcvsc in ridio-activily Iiy partial conversion 
to mesothorium and ndiothorium and the 
possihilit) of sensitization of tissues to roent- 
gen rays, considering the short penod durinir 
u Inch patients have been kept under observa- 
tion the Council voted that thorotrast be not 
acccptci for tiUravtnous adimmstratwu ” 

{Jour Am Mid Jssu Dec 24 1932 XCIX 
2183-218=:) t^’AALlX, 
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AMERICAN CONGRESS OF 
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OFFICERS OF THE CONGRESS 

President 

Henr}' K Pancoast, M D , Philadelphia 
V icc-prcstdeuts 

Albert Soiland, M D , Los Angeles, Presi- 
dent of American College of Radiology 
Burton J Lee, M D , New York Citj', Pres- 
ident American Radium Society 
John T Murph) , M D , Toledo, Ohio, Pres- 
ident American Roentgen Ray Society 
Byron H Jackson, M D , Scranton, Pa , 
President Radiological Societj of North 
America 

EXECUTIVE COUNCIL 
(organizing the Congress) 

Chairman of the Council 
Benjamin H Orndoff, M D , Queago 
Secretary of the Council 
Edward L Jenkinson, M D , Chicago 
Treasurer of the Council 
Henr>'^ Schmitz, M D , Chicago 
Oiairman, Committee on Publicity, James 
T Case, M D , Chicago 

Chairman, Committee on Local Arrange- 
ments, M J Hubeny, M D , Oiicago 

Oiairman, Committee on Histori' and Ed- 
ucation, Byron H Jackson, M D , Scranton, 
Pa 

Chainnan, Committee on Finance, Ed- 
ward L Jenkinson, M D , Oiicago 

Chairman, Committee on Scientific E\- 
hibits, B R Kirklin, MD, Rochester, 
Minn 

Co-chairmen, Committee on Publication 
Lawrence Reynolds MD, Detroit, Mich, 
and Leon T Mem die, M D , New Orleans 
La 

Chairman, Committee on Commercial Ex- 
hibits, John T Miirpln, MD, Toledo, 
Ohio 

Oiairman, Committee on Scientific Pro- 


gram, George E Pfahler, MD, Philadel- 
phia 

Chairman, Committee on Travel and 
Transportation, Henrj' Schmitz, MD, Qii- 
cago 

Chairman, Committee on Membership, 
Albert Soiland, M D , Los Angeles, Calif 

Place of iMcctiiip— Palmer House, Qii- 
cago 

Date of Meeting —September 25-30, 
1933 


AMERICAN CONGRESS OF 
RADIOLOGY 

The Executive Council of the American 
Congress of Radiologj', scheduled for the 
Palmer House, Queago, September 25-30, 
inclusive, has written to as many radiolo- 
gists m the United States and Canada as 
are listed in the headquarters office and to 
manj in Central and South America and 
abroad, inviting them to attend the Con- 
gress Ever) radiologist wdio has rccened 
tlie im itation is urged to send m immediate- 
ly his photograph and information for the 
Congress album, a copy of which will be 
gi\en to each member, and to send in his 
registration blank fi/lcd out, and his fee m 
connection, in order that he mai become a 
member of the Congress and recene free a 
copy of the beautiful book Science of Ra- 
dioIog\%” which IS being prepared in connec- 
tion with the Congress Ml arrangements 
are being made by the local committee and 
communications niai be addressed to Ren- 
jamin H Orndoff, M D , Chainnan 2561 
N Clark Street, Queago Plnsicnns and 
other scientists interested are m\ ited to com- 
municate w ith Dr Orndoff 

It will be recalled that the tour intional 
radiological societies the American College 
of Radiologa, the American Radium So- 
ciet\, the American Roentgen Raa Socicti 
and the Radiological Socicti of \ortli 
America are meeting jointli this a car and 
that the most comprehensne scientific pro- 
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gram e\er given m the Americas is being 
prepared Sessions mil be held only until 
2 pm each day. m order tliat tlie visiting 
physicians and scientists may attend the 
Centurj" of Progress on the lake front Am- 
ple accommodations will he arranged for at 
the Palmer House, Chicago, for all guests 
James T Case, D 
Chmrman, Pubhcity Coiiniuffcc 


AMERICAN CONGRESS OF 
RADIOLOGY 

A CENTURV OF PROGRESS 

Chicago and its spectacular, fascinating 
"A Century of Progress," the finest extrav- 
aganza of achievement in a centur)% beckons 
iiiMtinglv to the hundreds of radiologists 
who will attend tlie American Congress of 
Radiologv from September 25 to 30, inclu- 
sive, at the Palmer House, Chicago 

r ightv -two miles of exhibits, hundreds of 
stellar attractions in the realms of science, 
education, history, romance, fun, foods mu- 
sic, thrills and ad\ enture comprise tlie Fair 
Built on 424 acres of made land, stretching 
for three miles along the shore line of Lake 
klichigan, nestled almost in the shadows of 
the big loop skyscrapers, A Centurv of 
Progress has been the world's busiest spot 
since the opening dav And it is the world’s 
most colorful spot by dav, and the world’s 
brightest spot hv night 

Brilliant, though softh blending, blues 
reds, greens, golds, bronzes, silvers, blacks 
and whites — twentv-five colors in all, have 
been cmplov ed bv artists to giv e the grounds 
a blazing kaleidoscopic spectacle At night, 
miles ()l neon tubes, carcfullv concealed in- 
direct lighting, flood the great expanses of 
the buildings with varicolored lights Spot- 
lights, color fountains and mushroom 
ground hglits all add to the glorv of the 
sight 

Telling the storv of the growth of chem- 
istrv pin SICS mathematics, geologv medi- 
cine surgerv and ])harniacv graplncallv the 


hundreds of exhibits in the Hall of Science 
are some of the most comprehensive at the 
Fair Among other things, there are 60 
physics exhibits , tlaere is a $10,000 “robot ’ 
who tells of the mechanical movements of 
his viscera by an illuminated “interior vnew” 
of himself The earth sciences, appropri- 
ately epitomized by a “giant clock of the 
ages,” are shown on the screen m the center 
of the dial, while the minute hand ticks off 
two billion years of earth history 

Exhibits in jewelry, cosmetics, office fur- 
niture, the graphic arts, mineral industries 
and textiles are housed in the General Ex- 
hibits group, while the General Motors 
Budding has a complete assembling plant 
for automobiles Long miles of exhibits in 
the Hall of States tell tlie wonders of Alas- 
kan fisheries, of Hawaii’s amazing fruits, 
California’s beauty, Illinois’ products All 
in all, more than thirtv' states present their 
stones in surprising detail The United 
States Government Budding stands in the 
center of the horseshoe formed by the Hall 
of States, and exhibits showing the strides 
made in the v arious branches of government 
in the last 100 years are to be found 

Illinois, as host State to the Nation, has 
erected tlie only State budding at the Fair, 
and its “welcome house” tells, among other 
tilings, the story of Lincoln through the 
comprehensive collection of Lincolniana to 
be found m three of the Host Budding 
rooms Stained glass windows, made bv th,. 
re-discovered ancient Phoenician process, 
picture colorfullj Illinois scenes, historv, 
and accomplishments There is an auditori- 
um where lectures are held from time to 
time and the largest and most comfortable 
lounge in the Exposition takes up the entire 
south wing of the budding 

Other feature attractions of the W orld’s 
I air are the cxhdiits of visiting nations as 
Italv, Japan, Qiina Sweden Czechoslo- 
vakia Ukrania, the beautiful rejiroduction 
of a Belgian \ dlage, and others The Hall 
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of Social Science telling the Stor}^ of Man, 
tile Radio and Communication Building, the 
Electrical Building, and the Home Planning 
Group are all particularly interesting And 
so are the Maj an Temple, Chiy^sler Building, 
Horticultural Building, Hall of Religion, 
Firestone Building, the Ski' Ride, the Dain' 
and Agncultural buildings. Fort Dearborn, 
and the Alpine gardens 


FOURTH INTERNATIONAL CON- 
GRESS OF RADIOLOGY 

The Congress will be held in Zunch, un- 
der the presidency of Prof H R Schinz, 
July 24 to 31, 1934 

According to Sect 3 of the "Rules and 
Regulations” the Congress may be attended 
by (1) Members of radiological societies 
in all countries, (2) persons introduced by 
such societies 

The 32 countries which were represented 
at the Third International Congress of Ra- 
diology m Paris have been invited by the 
Organizing Committee to appoint delegates 
to the International Committee and to nomi- 
nate a speaker to report on the organization 
of tlie cancer campaign In his countr)' at the 
opening session 

At the general meetings the following 
subjects \Mil be treated 

X-ray diagnosis of bone tumors 
Vasography 

The development of pulmonarj^ tuberculosis 
as seen radiologically 
Radiation treatment of uterine carcinoma 
Radiation treatment of malignant tumors of 
the mouth and pharynx 
Radiation genetics 
Mitogenetic radiation 
Structure analysis 

Identical physical measurement of the dose 
in x-rav and radium treatment 
Hard gamma raAS, cosmic radiation, earth 
radiation 

Short wave therapa 

In addition the Section^ for X-raa Diag- 


nosis, Radiotherapy, Radiobiologj^ Radio- 
physics and Radiotechnic, Electrologj’ and 
Heliotherapy will hold discussions and eien 
member of the Congress is entitled to pre- 
sent a communication 
During the Congress an exhibition of ap- 
paratus, photographic accessories, chemioii 
products and scientific books will be on 
anew (For details apply to A Strelin, 
Kilchberg, Zunch ) 

All radiological societies are requested to 
send as soon as possible a list of their mem- 
bers to the General Secretar)’’, Dr H E 
Waltlier, Gloriastrasse 14, Zurich, Sw'itzer- 
land 

Prof Hans R Schinz, President 
Dr Rene Gilbert, Chargi de 
Coitrs, Vice-president 
P -D Dr Ad Liechti, Vice- 
president 

Prof Man Ludin, Vice-president 
Prof A Rosselet, Vice-president 
Director W Merian, Treasurer 
Dr Hans E Walther, Genera! 
Secretary 

The Organizing Coniniittcc 


WISCONSIN STATE MEDICAL 

SOCIETY 

section on radiology 

The Ninth Annual Meeting of tlie Section 
on Radiology of tlie Wisconsin State Med- 
ical Societ)’- was held at Fond du Lac Wis- 
consin, in the Retlaw Hotel, May 19 and 20, 
1933 The Chairman was J Newton Sisk. 
M D , of Madison, Wis 

The meeting was one of the best this 
group has ever held — ivell attended k ra- 
diologists and clinicians from nearb\ towns 
Janesanlle was selected for the next annual 
meeting, and the following ofTiccri were 
elected for the coming ^ear R L Troup 
MD of Green Ba\, Chairman F H 
Kiicgle M D of Tanesi die Vice-chairman 
r W Mackm MD of Milwaukee Sccrc - 
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tary-Trcastircr, J E Habbe, M D , of Mil- 
waukee, Member of ExecuHve Committee 
The active membership m this Section is 
composed of members of tire Radiological 
Society of North America This has been 
found to be a practical means of keeping the 
membership in the National Societr^ intact 


AMERICAN COLLEGE OF 

PHYSiaANS 

The American College of Physicians will 
hold its Eighteenth Annual Qinical Session 
in Qiicago, wnth headquarters at the Palmer 
House, April 16-20, 1934 

Announcement of these dates is made 
particularly with a r lew not only of appris- 
ing physicians generally of the meeting, but 
also to prevent conflicting dates wnth other 
societies that are now' arranging their 1934 
meetings 

George Morris Piersol, M D , of Phila- 
delphia, IS President of the American Col- 
lege of Physicians, and will arrange the pro- 
gram of General Sessions James B Her- 
rick, M D , Emeritus Professor of Medicine 
of Rush Medical College, Qncago, has been 
appointed General Qiairman of local ar- 
rangements and w'lll be in charge of tlie pro- 
gram of Clinics Mr E R Loveland, Exec- 
iitne Secretary, 133-135 S 36th Street, 
Philadelphia, Pa , is in charge of general 
and business arrangements, and ma) be ad- 
dressed concerning an\ feature of the forth- 
coming session 


MINNLSOT \ R \DIOLOGIC‘\L 
SOCIETY 

The annu.il meeting of the Minnesota 
Radiological Societ\ w as held in Rochester, 
Minnesota Ma\ 22, 1933, m conjunction 
with the annual meeting of the Minnesota 
State Medical \ssociation The following 
program was presented 


1 Radiation Therapy in Non-mahgnant 

Conditions Gage Clement, M D , of 
Duluth 

Discussion by Wilhelm Stenstrom, 
Ph D , of Minneapolis 

2 Correlative Value of Clinical and Patho- 

logical Findings in Roentgenologic 
Diagnosis Kano Ikeda, M D , of St 
Paul 

Discussion by Charles G Suther- 
land, M D , of Rochester 

3 The Place of the Roentgenologist m the 

Prn ate Practice of Medicine Leo G 
Rigler, M D , of Minneapolis 
Discussion by E L Tuohy, M D , of 
Duluth 

4 Childhood Tuberculosis R. G Allison, 

M D , of Minneapolis 
Discussion by C A Stew'art, M D , of 
Minneapolis 

5 Round-table Conference Roentgen Di- 

agnostic Problems Conducted by B 
R Kirklin, M D , of Rochester 
The following officers were elected for the 
coming year President, Edw'ard Schons, 
M D , of St Paul , Vice-president, R G 
Allison, MD, of Minneapolis, Secretary- 
Treasurer, L G Rigler, MD, of Minne- 
apolis 


A \\t;ll-known southern editor 

The friends of Sidnev C Barrow, M D , of 
Shreveport, La , are pleased to learn that he 
IS Editor of the "Tn-State Medical Journal,” 
the States sustaining it being Texas, Arkansas, 
and Louisiana 

Dr Barrow has been a member of the Ra- 
diological Society' of North Amenca since the 
carl} da}s of the organization, and has been a 
Counselor for his State Also, he is past presi- 
dent of the Louisiana State Medical Society, 
and is widch known tliroughout the South for 
his constructuc work in general medicine and 
radioing} The "Tn-State Medical Joiimal” 
IS to be congratulated upon secunng Dr Bar- 
row for the Editorship 
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BOOK REVIEWS 

Die Dickdaemschleimhaut, ihre normale 

UND PATHOLOGISCHE FuNKTION IM RONT- 
GE^BILDE PrIV-DoZ Dr. WeRNER KnoTHE, 
Leiter der Roiitgenabteiiung der II Medizi- 
nischen Um\ ersitatsklmik der Chanti, Ber- 
lin (Direktor Prof G v BergmannJ 
Paper, 56 pages and 113 illustrations Pub- 
lished b> Georg Thienie, Leipzig, Germany, 
1932 Price, 8 marks 

At the incitation of H H Berg, to whom 
greatest credit must be given for having 
brought the so-called internal relief roent- 
genolog)'- of the stomach and duodenum into 
the foreground, the author has undertaken to 
apply to the stud}" of the mucosa of the large 
intestine, the same methods of investigation 
and pnnciples of interpretation elaborated by 
Berg upon the groundw'ork of Forssell’s pio- 
neer observations The mucosa of the ahmen- 
tar}' tract is looked upon as meriting special 
attention and a special technic of investigation, 
not merely because the earliest as w"ell as the 
most conspicuous macroscopic evidence of 
pathologic change is found there, but par- 
ticularly because the mucosa itself is supposed 
to have a functional activity independent of 
the musculans propria of the alimentary tract 
Changes in this integral functional activity are 
alleged to be deducible from changes in the 
general appearance and arrangement of the 
mucosal folds It is this latter point of view 
which IS novel, for the importance of most 
careful scrutiny of the mucosal surface of all 
segments of the ahmentar)" tract for evidence 
of organic change has always been realized by 
competent roentgenologists, though all of them 
have not insisted on roentgenographic data 
The primar}" consideration in this monograph 
centers around the functional point of view' 
Almost half of the volume however, is taken 
up with descriptive and illustrative material of 
true organic changes in the colonic mucosa as 
the method of diminished filling exhibits them 
The matenal is presented clcarlv and con- 
ciscl}, and there is a profusion of excellent 
illustrations Dr Knothe mikes out a ver} 
good CISC for more widespread ittcntion to 
the intcmil relief in the roentgenologic investi- 


gation of the ahmentar} tract, particularly of 
the colon Whether or not anything new m the 
way of roentgenologic signs or sign-complexes 
of organic disease wall thus be forthcoming re- 
mains to be seen 

The method of diminished or incomplete 
filling should be looked upon, in the opinion 
of this reviewer, as a refinement of technic to 
complement and not to supersede older well 
established methods It certainly has not made 
the roentgenologic diagnosis of gastro-mtes- 
tmal disorders less complicated, and he who 
desires to set great diagnostic import upon 
minor changes in the mucosal relief wall find 
a wide experience m the interpretation of 
these not uncomplicated mucosal manifesta- 
tions of inestimable advantage 


Le Pneujiothorax Bilateral Simultane 
(Pneumothorax, Bilateral, Simulta- 
neous) By M Ascoli and M Lucacfr, 
Director and Assistant, respective!}, of the 
Medical Chine of the University of Paler- 
mo Preface by F Dumarest A volume ot 
104 pages, with 11 illustrations (Collection 
Medecine ct Chirurgie pratiques, No 54) 
Published by Masson et Cie , Pans, 1932 
Price, 22 trancs 

The authors present a monograph dealing 
with bilateral collapse therap} , reviewing the 
history of the indications for, and the technic 
of this procedure It is stated that one of the 
authors proposed and applied the procedure 
vvhereb} a pneumothorax was induced in the 
contralateral lung while the original pneumo- 
thorax was still effective, in collaboration with 
Fagiuoli m 1912, but no mention appears at 
this point, though included in the bibliograpln 
of Forlanini’s work published in 1911 As 
contra-indications they mention cachexn and 
advanced toxemias, diffuse lesions canine 
lesions, and extra-pulmonarv complications 
Pulmonar} perforation is rnore frequent than 
in unilateral pneumothorax Bilateral simul- 
taneous pneumothorax is a sanatoniim or hos 
pital procedure and but rareh to he cmploved 
in the ambulant case 

In an extensive bibliographv the reviewer 
notes main important omissions from the 
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North Amencan literature, though the authors 
have furnished a fairly complete bibliography 
of the Continental literature The book is an 
excellent resume and critique of a therapeutic 
procedure which has perhaps received insuffi- 
cient attention 


Les Reveils de la Tuber culose Pulmon- 

AIRE CHEZ l’AdULTE CONDITIONS DE LEUR 

Polymorphisme Anatomo-clinique (The 
Awakening of Pulmonarj' Tuberculosis in 
the Adult) By Prof Lmile Sergent, 
Membre de I’Academie de Medecine A 
volume of 228 pages, rvith 27 illustrations 
Published by Masson et Cie , Paris, 1933 
Pnce, 34 francs 

Tuberculosis is an awakening of a childhood 
inoculation which, insufficiently strong or viru- 
lent to lead to death, has left a definite im- 
print — the virgin soil has become the tuber- 
culized soil Clinical observation proves that 
in the majority of cases this awakening occurs 


without any intervening new contamination 
When it takes place it expresses itself by the 
most diverse anatomical-clmical manifesta- 
tions of which the univocal nature is attested 
only by the presence of the specific germ 
How IS It that this germ, solely by its pres- 
ence, IS able to produce so variable processes^ 
What other conditions are able to exercise 
their influence on the clmical-pathological pic- 
ture^ In an effort to answer these and allied 
questions the author has assembled in his mon- 
ograph a senes of lectures and articles which 
he and collaborators have published m recent 
years The role of the terrain, the antebacil- 
lary phase, the idea of activation, the relation 
of asthma and tuberculosis, the propagation of 
cervical lymphatic tuberculosis furnish inter- 
esting chapters For one who lacks the time 
or opportunity to follow the wealth of mate- 
rial in the French literature this volume will 
furnish an excellent resume of the ideas of 
this author and his collaborators 
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Since heretofore heart sounds and murmurs liaie 
been reproduced without distortion b\ the methods 
of Dr Jacobson, he lias been endeaionng to make 
records suitable for instruction purposes and 
secondly, to reproduce the heart sounds and the 
murmurs sjaichroiiousiy "with the heart moicments. 
From a number of single roentgen negatnes, s}stolc 
and diastole are selected and positnes are prepared 
from them, the transitional moicmcnts between 
the two phases are represented artificially Thus one 
procures a roentgen film of the heart action, bj 
taking into account the time factors affecting heart 
action and the speed w ith which the film pictures arc 
presented, one can figure out the number of "frames" 
required for the lanous phases For the prepara- 
tion of the mdiMdual frames, facobson has con 
structed a camera that represents a combination of 
photographic apparatus and cinema camera. The 
sound films that w ere first prepared and presented 
(a normal heart and a heart with aortic insufliaenci, 
which in the roentgenogram shows a projecting left 
\cntnclc and aortic arch) were synchronized with 
the artificial heart sounds These artificial sounds, 
presented a vear ago, are cspcciallj suitable for a 
sound film because of their freedom from disturbing 
factors in connection with high amplification For 
the purpose of sjaichronization, Jacobson uses an 
electrical cardiac tachometer which has a deuce 
gauged according to the frequenej of the heart beat 
and connected wath the heart sound generator In 
this manner the number of sounds or murmurs pro- 
duced when the film is reeled off at a giicn speed 
IS determined and thus a sjnehromsm between the 
pictures and the sounds is produced. The didactic 
i-alue of the new method is based on the simul- 
taneous optical and acoustic record of the heart ac- 
tion under normal and pathologic conditions 

C G Sutherland 3f D 


HEMOPHILIA 

Hemophilia Carroll LaFlcur Birch Jour Am 
Med Assn, Nov 5, 1932, XCIX 1366-1572 


HEART AND VASCULAR SYSTEM 
(DIAGNOSIS) 

Roentgen Sound Film Berlin letter Jour Am 
Med Assn , April 1, 1933, C, 1949 

A German technical institute for music has a radio 
cxpenmental station m whicli Grosse has produced 
a film in which he simchronizcd roentgen films wath 
corresponding sound records One sees for example 
the diaphragm and the heart of an athlete worUng 
in rhjthm.c agreement The eje and the car follow 
the motions and sound assonated with articulated 
words Eicn when a person is silent, the sounds 
of his heart will be caught b> the transmitter and 
will furnish an accompaniment to the 
films showing the pumping actuitj of the hea 


Hemophilia is usuall) classified under the hemor 
rhagjc diatheses The disease is manifested clinic 
ally by cxccssiae hemorrhage which ma\ be sponia 
ncous or maj follow sliglit injury and may occur 
anv place in the bodi Ferhaps the most charactir 
istic location of hemorrhage is into the joints In 
the acute stage the joint is swollen hot, and icrj 
painful usually there is no discoloration After re- 
peated hemorrhages there is atrophy and prolifcra 
tion of Imnc, roughening of the articular surface' 
with lipping, and osteophyte formation In the 
chrome stage the appearance of the joints close y 
resembles that of probfcratiic arthritis 
rliagc inlo the epiphyseal line may interfere «i 
nutrition and stunt the growth of the l-onc Hemor 
rhage into the hip joint often leads to dc'lructtoi. 
of the head of the femur with ron'c<|Ucnl shorten 
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ing of the leg Probably no one with high-grade 
hemophilia escapes cnpphng of the jomts and bones 
Hemophilia is the most highly hereditary of all 
hereditary diseases Treatment has consisted of the 
administration of preparations of ovary On the 
whole, the results have been satisfying 

C G Sutherland, MD 


HODGKIN’S DISEASE (THERAPY) 

Radiotherapy for Hodgkm's Disease and Lympho- 
sarcoma. Arthur U Desjardms Jour Am Med 
Assn, Oct 8, 1932, XCIX, 1231-1236 

The clinician can seldom distinguish one condition 
from the other Mallory collectively designated this 
group of diseases by the term "lymphoblastoma ’’ 
The pathologic features are often far from charac- 
tenstic, absolute differentiation, being difficult or im- 
possible. As a diagnostic measure the radiothera- 
pcutic test is often invaluable. 

The only effective method of treatment is radio- 
therapy and irradiation by means of the roentgen ray 
which ha s many advantages over radium It is often 
advisable to irradiate many different areas Lympho- 
cytes are the most radiosensitive of all cells, and 
rays of medium -wave length are more useful in the 
long run Another important reason against short 
wave length rays as a routine is that blood supply 
may be seriously injured in cases m which many 
areas must be irradiated 

Roentgen treatment may be given by one or two 
methods Irradiation may be confined to regions in 
which enlarged nodes arc palpable or more general 
at the outset and later restricted to regions in which 
fresh lymphadcnopathy appears The latter is the 
better plan 

C G Sutherland, M D 


LIGHT THERAPY 


A New Method of Light Thenpj in Tuberculo- 
sis of the Larjnx A J Ccmach Strihicnthcrapie, 
March 9 1932 \L1II 547 =i(>4 


The author describes iii dcnil a spccnl qiiarti 
mcrcun npor hmp which cm he inserted into the 
larynx and which is cspecnlK suitable for the treat- 
ment of tuberculosis The indication and prognosis 
in this t\pc of case arc rilatcd followed h> a dis- 
cussion of till cffict of the light oil the pathologic 
process Gmcrd thirapj is important as a supple- 
ment to tin local irradiation 

Fhnst \ PoHir MD PhD 


NE\ I 

The Irradiation Iriatiiiint of Red IlttThmarks 
r\pcrnaHCs in O'lr 200 t is<,v Pr,,,;, Kromaiir 

t rol and t Ulan I'Ci \iimi I PM2 \\\\ I ^24- 

^27 

Tlir iiitlior who has hiai triatiug red hirih 


marks by irradiation with roentgen rays, radium, 
and light rajs since 1906, discusses his experiences 
in the three anatomic types of this condition 
Red birthmarks may be arterial, capillary, or 
venous in origin Arterial ncvi are frequently not 
present at birth but appear during the first weeks 
of life as red points which grow to the size of a 
com and present a Jight red protuberant surface. 
Capillary nev i are usually smooth and flat, but some- 
times are protuberant Among the flat nevi may be 
differentiated superficial ones, lying m or under the 
papillary body, and deep ones involving the whole 
thickness of the cutis propna down to the subcuta- 
neous tissue. Venous birthmarks ansc either from 
the papillary body or from the subcutaneous tissue 
and consist of dilated capillaries and icins lying in 
a soft, sparse connectii e tissue 
In the light irradiaUon treatment the author em- 
ploys the blue light of the water-cooled Kromayer 
lamp, with careful compression of the skin by mas- 
si\c quartz layers The maximum exposure is one- 
half hour and, since the pain from the e.xposurc 
develops the next day, it is considered adnsable to 
treat the skin areas as a whole, whencNer possible 
The dosage of roentgen rays and radium is one 
erythema dose, divided into slx doses, each one-sixth 
SED administered on consecutue days In small 
children, from 2 months to 2 years old, the irradia- 
tion dose of light, roentgen rays, and radium is de- 
crased to onc-third, one-half, or four-fifths of the 
idult dose 


. 1 . , nc\i radium is the 

method of choice, for not only are the superficial 
vessels acted upon hut also those penetrating through 
the cutis W hile one course is usually suffiaent, in 
some cases the irradiation mai ha\c to be repeated 
after an intcn-al of one month to prevent a recur- 
rence of the nevus Small nei, may be succcssfulh 
removed I,j the cautery Up, but m the case of larger 
ncvi, an artenok may be overlooked and a rccur- 
rcnce would result An additional disadv-antage 
especially m children, is that the application of the 
wmerj point is jKiinful While the results of light 
treatment may cause an almost complete disappcar- 
^cc of the nevus, after suhsuicnee of the inffamma- 
torv reaction, individual red points (which are t!ic 

in one of the larger ncvi thero ^ However, usually, 
deeper vascular as upii loiohcmcnt of (he 

Tuthor therefore adv ises 11.0^'"'’ 

.'i r„„„, 
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In some cases e\cn this form of therapy is unsatis- 
factory, for the resscls of the ncams arc onlj slitthtlv 
diminished 

Small superficial lenous nc\i can be removed b> 
operation, corrosion, cold, electrolysis, and alcohol 
injection, and by roentgen or radium irradia- 
tion Since irradiation is painless, it is preferred to 
the other forms of therapy In the treatment of 
extensive and deep-seated aenoiis ncM, roentgen and 
radium irradiation are the methods of choice, and 
in some cases the onl> possible method of treat- 


ment 


J N An 6, JfD 


THE PELVIS 

Contribution to the Roentgenologic hfcasurement 
of the Pchis and Fetal Head iii Utern S Ribbing 
Acta Radiologica, 1932, XIII, Fasc. S, pp 591-59a 
In pelvimetry one is concerned uith the sire and 
shape of the pelvis and the fetal head The con- 
jngata \cra lies in the plane of a line eonnccting the 
upper border of svmphysis and the spinous process 
of the fifth lumbar vertebra One may measure 
this distance on a film of the peUis made with the 
patient in a half-sitting posture A perforated metal 
plate placed m the same plane as the conjugate, may 
be used or the patient may be placed so that this 
plane is parallel with the film, alloning for the dis- 
tortion 


Kruger Tour Am ^fed Assn , Nor 3 , 193 ? \rt\ 
1582-1586 ■'.vr.iv 

Exccssiic doses of alkalies ucrc admimstcred to 
61 patients with peptic ulcer, b\ a method m which 
initial small doses were followed b\ progrcssnclj 
larger doses until there ensued a complete cessation 
of symptoms The carbon dioxide combining power 
of the blood plasma and blood cldondcs did not rc- 
ical an> evidence of alkalosis in any of these cases 
Patients with renal disease, also allergic persons 
were treated more cautiouslj bi this method Pa- 
tients with pyloric obstruction and extreme degrees 
of gastric hypotonia were not treated bj this plan 
Two patients, treated according to the Sippv method, 
dc\ eloped severe symptoms of alkalosis and showed 
definite biochemical changes In order to minimize 
the danger of alkalosis resulting from excessive 
alkaline therapj , more attention should be directed 
to the method of administration as well as to the 
type of jxitient to receive this form of thcrapj 

C G Sutherland, Jf D 

RADIATION 

The Influence of Thonnm X on Human LcuKo- 
cvfc Cultures vvath Particular Consideration of the 
Effect of Benzol G Wallbach Strahlcnfherapie 
1933 \LVI 675 


The conjugata vera may be measured cv^cn more 
accuratclj on a lateral film made b> the Guthman 
method This film also gives an excellent idea of 
the shape of the pelvis It is probabi) advisable to 
make both the anteroposterior and lateral films 
m each case Such a procedure is much simpler 
than the stereoscopic methods b> which the pelvic 
measurements are estimated 

The author believes that the simplest method of 
measuring the transverse diameter of the pelvis is 
orthodiagraphy bj the Moritz method This can be 
done with the patient lying on her back The author 
uses a small metal nng fastened directlv m line with 
the focal spot on the aluminum filter and a small 
diaphragm, he adjusts the end jtoint of the trans- 
verse diameter to comade exactly with the center of 
the metal nng and obtains in this way on one film, 
two small pictures which coincide exactly with the 
two end points of the desired diameter The cassette 
IS held throughout the examination m cxactli the 
s,amc level above the patient’s pelvas 
The irregular shape of the fetal head and the fact 
that Its distance from the film is not known make 
acairatc measurement of the head difliculL Tlic 
author adv iscs orthodiagraphy for the measurement 
of the head also A L Hvrt MD 

PEPTIC ULC*C^ (THERAPY) 

The Relation of Alkalosis to Peptic Ulcer Henry 
A Rafskv Louis Schwartz and Alexander \ 


After cultures of Unman leukocvles were exposed 
to thorjum X the author observed a marked inhibi- 
tion of the migration and growth of the various 
cell elements In some cases cell death occurred, 
jiarliCTtlarly among the granulocv'tes and to some ex- 
tent among the lyanphocvtcs Thtrc seems to be a 
definite relation lietwccn dose and effect The ob 
scrv cd changes w ere nndoubtcdh due to the radiation 
emitted bv thonnm \ When compared with the cf 
feet of benzol on the same cell cultures a marked 
difference vvas seen between the changes due to 
benzol and to thonnm \ 

Frxst a Poiile, M r> PhD 


The Effeet of Rocutgen Ravs on the Carbohydrate 
Afetahohsm of Normal \nimal Tissues T Ullmaiiii 
Strahlcnfbcrapie 1933 \IA 1 705 
The testicles of rats and the hwr of guinea jups 
were exposed to roentgen rays In carefulU shield 
ing the remaining part of the body (135 K \ 3 mm 

A1 600 r and f 200 r) The glycogen conlml of ir 
radiated rat K-sncIcs was about 38 i>cr cent lower 
than in non irradiated testicles The plycogiii clcai 
age in irradiated lncr was definiteh lower linn in 
non irradiated hver Tl.e author assumes lint these 
observations mav be explained primarily by changes 
in the cell stnictiirc 

Fknst A PoitiF Af P PhD 
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RADIATION INJURIES 

Studies as to the Indications and the Results of 
Treatment with Small Doses of and Temporary 
Sterilization bj Roentgen Rajs Its Significance for 
the Offspring Based on the Clinical Material of 
the Women’s Clinic, Uni\ersitj of Freiburg D Jost 
Strahlentherapie, 1933, XLVI, 601 
The author analyzes 141 cases treated during 1919- 
1928 for abnormalities of menstruation Included in 
the group were also pelvic inflammatory disease and 
uterine fibroids Small doses of from 6 to 10 per 
cent H E D (measured on the skin) produced 50 
per cent cures in 36 cases of amenorrhea Out of 
23 cases of ohgo- and hjpomenorrhea, 54 per cent 
were benefited Out of 17 cases of menorrhagia, 35 
per cent responded well Out of 13 cases of adnexi- 
tis 5 were benefited Four out of six patients with 
dysmenorrhea were improved Two patients who 
complained of sterility were also treated In one 
case a pregnancy occurred four months alter treat- 
ment, in the other there was no benefit Temporary 
sterilization was used only in cases of menorrhagia, 
adnexitis, and utenne fibroid It was impossible to 
foretell the duration of amenorrhea from the applied 
dose Some patients who did not receive the sterili- 
zation dose but much less, had permanent amenor- 
rhea, with others, it lasted from eight weeks to eight 
years In one case 25 per cent of the H E D effec- 
tive in the ovaries did not produce amenorrhea 
Very interesting was the follow-up of the treated 
cases 37 had pregnancies, with 48 deliveries and 15 
abortions Of the 48 children two were stillborn 
3 children died during the first year One of these 
had celiac disease which might have been due to a 
radiation injury Of the 43 survavang children, one 
presented delayed dcvelopmeiil not learning to talk 
until the age of three and a half jears 
The application of small doses of roentgen rays 
to the ovaries of women during the child bearing 
period IS, therefore, not recommended 

Ernst A Pohle, M D Ph D 


A Case of Injiirj to the Offsjiring Due to Roent- 
gen Ravs Stefan Bird Strahlentherapie 1932, 
MV. 549-552 

Tile author riports a ca^e of a woman 32 years 
old who received x raj thcrapv over the lower pelvis 
htcaiisc of irregular mciislruatmn Pelvic cxamina- 
lion three months later led to the diagnosis of a 
uterine tumor Because of the possibilitv of an cc 
topic iiregiiaiic) in a uterus arniatiis the jiaticnt was 
admitted to the liospii d three months alter this ex- 
amuntion V child 39 cm long weighing 1 550 
grams was horn with a lieail cireiimtcreiicc of 25 
ccutmuters Although the child gamed in weight 
the author believes that ihe mu rocej lialv was due 
to the irradiation earned out eluring the mother s 
pregiiaucj 

1 i(\sT \ Politic yfD PhD 


The Occurrence of Roentgen Pleuropneumonitis 
m Treatment of Breast Cancer R H Fike Am 
Jour Roentgenol and Rad Therapy, Apnl, 1932, 
XXVII, 509-512 

The term "roentgen pleuropneumonitis” is used to 
describe all undesirable radiation effects in the chest 
wall, pleura, and lungs Clinically the condition is 
charactenzed by a harsh, unproductive cough, with 
varying degrees of dyspnea Roentgcnologically the 
condition resembles the early stage of massive col- 
lapse, the diaphragm on the affected side being ele- 
v'ated and fixed, the mediastinal contents displaced 
toward the involved side, and the entire lung field 
hazy Later the haziness clears up and a varjnng 
degree of fibrosis can be recognized 

On reviewing the case records of 670 patients who 
had received -deep therapy to the extent of 4,170 
treatments over the thorax, no cases of clinical 
roentgen pleuropneumonitis developed , howev er, 
two cases receiving repeated irradiation and later 
coming to necropsy showed microscopically adhe- 
sions between the lung and pleura under the area 
treated and distinct atelectasis m the adherent por- 
tion of the lung, the alveoli being compressed and 
the walls thickened and swollen No massive con- 
nective tissue proliferation or changes in the smaller 
bronchi were noted A case is also presented of a 
patient who had had repeated superficial radiation 
over both sides of the chest and who one year later 
showed the roentgen picture of right-sided plcuro- 
pncumonitis but whose clinical symptoms were rela- 
tively slight 

J E H vnnE, M D 


RADIUM (THERAPY) 

1 reatment of Malignant Tumors Advantages of 
W eak Heavily Filtered Radium Needles Charles 
L Martin Jour Am Med Assn, Nov 5, 1932 
\CI\, 1587 1592 

Certain tumors such as lymphosarcomas and 
masses of leukemic glands, may be melted away 
rapidly bv irradiation Other forms, such as adeno- 
carcinomas, respond less rapidly Normal tissues 
van in their reaction to irradiation just as do malig- 
nant cells The problem involved in safelv eradicat- 
ing only the abnormal structures becomes difficult in 
the deeper parts of the bodv Irradiation of great 
penetrating power and short wave length has much 
less necrotizing effect and a greater selectivity for 
radiosensitive cells than irradiation of less penetrat- 
ing power and shorter wave length The sclcctivatj 
of radiant energy for radiosensitive cells is increased 
when the duration of the cxjiosure is increased with 
a corresponding decrease in mtcnsitv Rcgaiid put 
these jirnicijiles into practice by prciiaring long 
heavily filtered jilatniiim needles containing small 
amounts of radium for use in implantation thcrapv 
The low mtcnsitv needles have been used success 
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fullv m inanv locations—mouth, breast, rectum, 
prostate, rnih-a, vngma, cer\i\, urethra, anrf /arynv 
The rapid regression of malignant tumors and the 
rapid healing that follows their regression are strong 
arguments for this method Roentgenograms made 
following implantation reveal errors of distribution 
which may be easily corrected The trend toward 
higher voltages and heavier filters m roentgen 
therapy is based on the principles laid down in this 
paper, and it is to be hoped the results obtained 
will be as satisfactory as those observed following 
the changes in radium techmc 

C G SUTHEBLAND, 2l[ D 


Radium Therapy of Nasopharyngeal Fibromas 
Angelo S D’Emidio Archuio di Radiologia, 
Sept -Dec, 1932, p 789-795 
The author reports two cases treated by him 
both recurrences, and m both of which a good and 
lasting result wms obtained He ad\ ises direct ap- 
plication through the nasopharynx of heavily 
filtered radium, giving a dose of from 20 to 30 
me in about ten days He feels that radium ther- 
apy is superior both to operation and diathermy 

E T Ledpv , D 


ROENTGEN RAY (INDUSTRIAL 
APPLICATION) 

The Decomposition of Benzophenondiaiid and a 
Few Other Nitrogen Compounds under the Influ- 
ence of Roentgen Rays G Cronheim, S GoelzJcy, 
and Paul Gunther Strahlentherapie, Feb 10, 1932, 
XLIII, 379-389 

Benzophenondiazid gives off nitrogen when ex- 
posed to roentgen rays of vanous wave length fn 
the range of 0 6 to 1 54 A , docker's theory con 
ceming the chemical effect of roentgen ravs was 
confirmed This means that only that part of the 
radiant energy transformed into secondary' electrons 
is responsible for the chemical reaction In order 
to free one mol of nitrogen, 25 000 calories of sec 
ondar} electrons are necessary for the range of 
wave length mentioned above 

Ernst A Pohle, M D Ph D 


THE SKIN (THERAPY) 

The Effect of Combined Ultra-violet and Roent- 
gen Radiation on the Skin Lorenzi Angelo Arch- 
IV 10 di Radiologia Harcli April, 1932 VIII, 273 280 
The author tested the effects of vanous combina- 
tions ot iiltri violet and x rays on the skin and 
found that excessive erythemas were produced He 
therefore, feels that any area which has bad recent 
ultra violet treatment should be irradiated with 
roentgen rays eacrctsing great caution 

E. T Leudv M D 


THE THYMUS (DIAGNOSIS^ 

The Thymus and its Function Editonal lour 
Am Med Assn , Nov 19, 1932, XCIX, 1782, 1783 
The functions arc still a mystery— us anatomy is 
controversial Generally, it is believed the gland is 
m some way correlated with the process of growth 
and that after puberty it undergoes a gradual 
atrophy and involution There is also presumed to 
be some reciprocal relation between the thymus and 
the reproductive glands Klose and Vogt hold that 
the thymus is concerned espcaally in the synthesis 
of nucleic acid Hammar concludes that the vana 
tions in the lymphocytic content of the thyanus and 
the variations m the Hassall corpuscles constitute 
the essential morphologic changes associated with 
thymic function Every theory as to the physiology 
of the thymus must explain these histologic changes 
There is apparently an increase m the dciclopment 
of Hassall corpuscles in vanous toxic conditions ex- 
cept intoxication by' drugs Since the thymus is 
essentially an epithelial organ filled with leukocytes, 
Hammar thinks it exerts an antitoxic action against 
certain poisons, and suggests the Hassall corpuscles 
are the morphologic exponents of this antitoxic 
function In thymic death, he studied the gland and 
concluded the thymus w'as not directly concerned 
The apparently large size of the gland was due to 
the absence of accidental involubon Bastenid con 
eludes that the Hassall corpuscles are not organs 
of infernal secretion, they merely phagocytizc the 
thymic chromatin that has dismtcgritcd Various 
alterations and diseases such as trauma, operative 
shock, and anile infections, seemed to induce a 
rapid, massiv'c disintegration of thynnic cells and the 
appearance of numerous young Hassall corpuscles 
Starvation and chronic infectious diseases provoked 
a relatively slow thymic involution of the sclerotic 
type found in inanition Diseases accompanied bv 
starvcifion seemed to offer the best conditions for 
the gradual involution of the thyanus, associated with 
‘epithelial reversions" In two cases of cxophthal 
mic goiter the thvmus gland showed a b}7>crplasia 
due to accumulation of thymic cells and evidence of 
a recent crisis of nuclear disintegration The dis 
appearance of thyanic cells in the course of patlio 
logic involution is not due to their emigration but 
to their destruction iii siht 'The dciclopment of 
Hassall corpuscles is linked with the dcsiniction of 
the thcrmocytcs Invofudon of the Ih^miis is a 
simple reaction occurring m any miohcmcnt of the 
general condition and is not due to am particular 
disease or intoxication He found no basis for tin 
theory that the thvmus develops an antitoxic sccrc 
tion but he does find cndcncc in favor of the miclcm 
regulation thcorv In the course of palbologtc in 
volution as well as in physiologic involution the 
thyanus shows the same reactions of fhv-moclasis 
Grtgoirc has studied the effects of x rays on ibe 
thvaniis m adults and in embryos particularly from 
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the point of view of radiosensiti\ ity of the small 
thymic cells, the nature of the phagocytic process, 
and the mechanism of reparation One school be- 
he\es the thymic cells are formed by the immigra- 
tion of leukocytes into the thymus, the other urges 
that the large epithelial cells are the ancestors of 
the small thymic cells Grdgoire concludes the small 
thymic cells develop from the primitive epithelial 
cells within the thymus and that there is no immi- 
gration of exogenous cells This transformation oc- 
curs through a type of diminutive mitosis especially 
charactenstic of the thjmus (elassosis) first de- 
senbed by Dustm The appearance of radiosensi- 
bihty in the small thymic cells of the embryo corre- 
sponds with the stage of dimmutive mitosis which 
gives ongin to the small thymic cells X-rays selec- 
tively destroy the small thymic cells on their appear- 
ance Gregoire reports that pregnancy induces in the 
th)mus a transient reversible involution in an organ 
already undergoing physiologic involution more or 
less pronounced according to the age. 

In the embryo as well as in the adult, this investi- 
gator observ'ed tissue continuity between the thymus 
and the parathyroid glands, as well as the direct 
formation of parathyroid tissues at the expense of 
thymus epithelial cells He has also called attention 
to the absence of Kurloff bodies m the thymus cells 
of the normal embryo They were observed in con- 
siderable numbers in the thymus of the pregnant 
animal after irradiation The Kurloff bodies are 
merely degenerative figures Cellular metaplasia is 
a phenomenon peculiar to the thymus and is pro- 
duced by frequent changes m the cortical region, and 
bj the absence of a pathway for the elimination of 
cellular debris 

C G Sutherland, M D 


TUBERCULOSIS (DIAGNOSIS) 

Atelectasis m Pulmonary Tuberculosis Barnet P 
Stivclman Jour Am Med Assn Nov 12 1932, 
^Cl\, 1666-1670 

Experimental work has brought forth incontro- 
vertible proof that the determining cause of atelec- 
tasis in any pulmonary area is the complete obstruc- 
tion of its draining bronchus Bronchoconstnetor 
reflex, diaphragmatic paralysis, and the vasomotor 
reflex have no ctiologic relation to atelectasis 

Contributory factors are an accumulation of viscid 
secretion m the bronchial tree (most important) 
mflammatorv processes in the smaller or larger 
bronchi interference vvitfi the function of the cih- 
■vlcd cpitlichum, pain cither in the chest or in the 
'vbdomcn restricting the respiratorv effort and the 
Deed of narcotics to relieve the pam which aholishes 
the cough reflex Atelectasis mav result from pres- 
sure of lymph nodes on the hronclii MuUilolnilar 
or massive atelectasis of the hing in t>hthisis is un- 
common The acute form is best seen in patients 
with hcmoptvsis ui whom a large blood clot mav 


occlude a bronchus In chronic massive atelectasis 
reliable data are not available to show whether this 
providential atelectasis and the subsequent arrhosis 
are due to an old primary' plugging of the main 
bronchus or to multiple lobular atelectasis which has 
slowly progressed so as ultimately to involve the 
larger and main bronchi Massive atelectasis of the 
lung in phthisis is most often confounded with ex- 
tensive unilateral fibrosis The roentgenologist is in 
no position to make a diagnosis of the underlying 
pulmonary process in cases of this type, and should 
not be asked to do so 

Lobular or confluent lobular atelectasis is of the 
most frequent occurrence m all stages of pulmonary 
tuberculosis The narrowing of the interspaces at 
the site of the lesion, the deviation of the mediasti- 
num tovvmrd the lesion, and the elevation of the 
homolateral leaf of the diaphragm in early cases are 
not due to fibrosis (of slow evolution), as has been 
hitherto supposed, but to lobular atelectasis which 
dev'elops vvuth great rapidity in any tuberculous pul- 
monary area The greater frequency of lobular or 
confluent lobular atelectasis in pulmonary tuberculo- 
sis appears to indicate that it is one of Nature’s 
ways of initiatmg fibrosis in the involved area. 

Lobar multilobular atelectasis in the course of ar- 
tificial pneumothorax is apparently a beneficial proc- 
ess and leads to a better collapse and early fibrosis 
of the treated lung 

C G Sutherland, M D 


TUBERCULOSIS (THERAPY) 

The Treatment of Tuberculosis of the Female 
Genital Organs F Gdl Strahlenthcrapie 1933, 
XLVI, 617 

During the hst ten vears the author has seen 53 
cases of tuberculosis of the female genital organs 
Those treated by' roentgen rays received tlirough 
0 5 mm Zn at 30 cm F S D about 25 jier cent 
HED per area (four fields over the abdomen) 
Forty two patients were treated surgically and 13 
received irradiation In 11 of these 13 cases the 
diagnosis was verified by laparotomv Nine patients 
could he followed up for a period of from one to 
four years One died from general tuberculosis one 
year after the treatment, while all the others re- 
mained well In addition to the x rav treatment, 
ultra-vioht therapy was used In the authors 
opinion. It IS difficult, however to evaluate llic in- 
fluence of ultra-violet rays on this disease 

Ernst A Pohik, \f I>, Ph I) 


The Question of Roentgen Thcrapv in Tubercu- 
losis ot the Female Genital Organs H Dworzak 
‘strahlviithcrapie 1933 \L3 I 633 
The author hneflv discusses the status of roentgen 
therapy in pelvic tuberculosis in women He then 
reports one case in which a histologic examination 
of the organs v\as carnctl out after irradiation The 
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woman, 22 jcars o£ age, w~is admitted with a his- 
tological!) proten ease of tuberculosis of tlic cervical 
os She received 9 v-rav treatments between June, 
1931, and March, 1932 The fields were applied over 
the anterior abdomen or the \uh-a. 110-200 r each 
time At the end of that period the general condi- 
tion wais excellent but localh there was still evi- 
dence of the disease Hvstercctom) was, therefore, 
performed in June, 1932 A photograph of the 
specimen and photomicrograms of the sections are 
shown The disease had partly healed and bevond 
a certain zone there was definite active tuberculosis 
Six months later the patient returned with a reair- 
rcnce in the stump of the vagina This is being 
treated now bv' roentgen rays The author concludes 
that neither irradiation nor surger) produced a com- 
plete cure in this case 

Ernst \ Pohle, Af D , Ph D 

Liver Afcal in the Treatment of Am)Ioidosis in 
Surgical Tuberculosis Brainerd H Wdiitbeck Jour 
Bone and Joint Surg, January, 1932, XIV, 85-92 

Because liver meal administered to combat the 
anemia of chronic tuberailosis appeared to have a 
favorable influence upon amyloid degeneration of 
the liver and spleen, it has been used in the Nepon- 
sit Beach Hospital in the treatment of seven cases 
of amjloidosis 

Concentrated powdered whole liver was used in 


IS an offshoot of the S)mpathetic nervous s)stcm, 
tumors arising from this part of the gland bear a 
very close resemblance to tumors of the S)anp,atbctic 
system , and, the degree of mabgnancv showai lij 
these new growths vairies mversel) wath the state 
of maturitv of the medullaiy cells The more ma- 
ture the cells, the more benign the growth 

Paraganglioma is a tumor composed entirel) of 
mature chromaffin cells of the adrenal medulla is 
usuatl) benign, and unlike all other adrenal tumors 
occurs onl) in adults 

Adrenal tumors have a tcndenc) to cause irrcdiici 
ble renal ptosis 

Fever and skin pigmentation are suggestive svmp 
toms 

The finding of a large ovoid shadow in the roent 
gen plate situated over a ptosed and rotated kidnc) 
IS suggestive of an adrenal tumor 

The authors present two cases of paragangliomas, 
both of which occurred in women 58 )cars of age. 
The x-ray films in one of them led to a tentative 
diagnosis of an adrenal cyst, while in the other, the 
presence of the paraganglioma was clinically over- 
shadowed h) the co-cxistmg caranoma of the thv- 
roid and was discovered onl) at autops) 

A review of the literature seems to show that ihv 
second case is the onl> one on record of a para 
ganghoma metastasizing m other organs, there 
by indicating that this tumor possesses potentiallv 


doses of 4 grams three times a da) One child died 
of pulmonary lesions early in the course of treat- 
ment a second after showing evadcncc of resorp- 
tion of amyloid material, died (possiblv from portal 
obstruction there being no autopsy) The remain- 
ing five have been treated for two )cars and though 
a positive Congo red test persists, indicating that 
much am)loid matcnal remains in the bodv, still 
the liver and spleen are smaller, ascites and venous 
distention have disappeared, and the general condi- 
tion of the patients is frankly improved 

Paul C Hodges, Af D 

TUMORS (DIAGNOSIS) 

Tumors of the Adrenal Gland Report of Two 
Cases of Paraganglioma of the Adrenal Gland 
Toseph A Lazarus and A A Eisenbcrg Tour Urol 
Jiniian, 1932, \XVII, 1-26 

Tumors of the adrenal are classified and dc- 
ccrilied as indicated b) a general survc) of the 
literature These tumors are rare. The most im- 
portant growths from a clinical and pathologic view- 
point are those ansing from tlic epithelial compo 
nait of the gland. 

The outstanding features of the tumors involving 
the adrenal cortex arc the associated sex changes 
which have been designated as the adrenal-genital 
s)ndromc and are most freguentl) seen in female 

children , , , ,, 

A. n result of the fact that the adrenal mcdiillv 


malignant properties 

A rather complete hibliograph) of this t)pe of 
tumor accompanies the article, together with micro 
scopic sections and roentgenograms of the two cases 
reported 

Davts H P vrdoll, M B 


Rocntgcnolog) as an Aid in the Diagnosis and 
Localization of Brain Tumors B A Moxncss 
Med Bull Veterans’ Administration Fehruar) 
1932 VI 11, 99 104 


The author discusses the value of rocntgcnolog) 
as an aid in the diagnosis and localization of brain 
tumors, and agrees vv ith Holmes that rocntgcnolog) 


of the skaill, its contents and adjacent structures 
constitutes a special field in the jiracticc of radiolog) 
The statistics of Cushings Clinic showed that of 
a total of 1 146 venfied intracranial tumors four 
mam classes made up 88 per cinl of the cases Of 
these four groups an average of 37 per cent wert 
localized h) the x-rav Ghomas constiuitcd 43 p. r 
cent of the scries ami of these from 10 to 12 per 
cent wert rtcognizcd h) the x-rv) due to ca ci ica 
tion within the tumor The pitiutarj tumors w nc 
-ompnsed 24 per cent of the series occurred as 
lommon adenomas and the less common congenital 
a Sts arising from the remnants of Kalhkcs jionc i 
3f the third group of meningiomas which consli 
uted 12 per cent of the cases 50 jR-r cent were iden 
Ificd and locahzcil on roentgenograms The fonrili 
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group, the neurinomas or neuromas of the acoustic 
nerve, comprised 9 per cent of the senes 

The roentgen findings m brain tumors depend 
upon the size, type and location of the tumor The 
author bchcics that co-operation between the roent- 
genologist and cliniaan is of the greatest im- 
portance Stereoscopic films in the lateral position 
of both sides of the head and antero-posterior Mews 
should be made. Roentgenograms made with the 
technic of Pancoast, bj flexing the head on the body 
so as to incline it on the film holder 20 degrees 
and directing the incident ray \ertically dowTi%vard, 
arc of raliie in studying the middle and postenor 
fossai, including the petrous bones A well qualified 
roentgenologist who knows the normal and the 
eanations from the normal anatomy of the skull is 
csscntnl 

The adenomas of the sellar group of tumors pro- 
duce an alteration in size and shape of the sella 
turcica as demonstrated in 90 8 per cent of tumors 
studied by J Gershon-Coben The dorsum sella as 
a rule remains intact, although thinning or c\cn 
fracture maj occur The depth rather tlian the 
antcro postenor diameter is first increased in the 
earlj stages Some pituitary tumors tend to grow 
latcrallj and do not produce changes in the sella 
turcica A pituitary carcinoma may erode any por- 
tion of the sella or may iniade the sphenoid sinus 
Increase in intracranial pressure does not occur 
until the pituitary tumor has enlarged sufficiently 
to obstruct the third ventricle 
The roentgen findings of cerebral tumors may be 
di\ ided into direct and indirect signs The direct 
roentgen signs arc as follows Calcification within 
the tumor, localized bone atrophy, localized bone 
IiyTicrostosis usually seen as a result of menin- 
giomas and due to spicule formation following dila- 
tation of the blood \csscls and bone destruction 
This hyperostosis may resemble an osteogenic type 
of sarcoma 

The indirect signs of cerebral tumors resulting 
from increased intracranial pressure arc of more 
raltic in the diagnosis of gliomas Cons olulional 
atrophy, changes in the dorsum sell® increased 
prominence of the diploc \esscls wadened arterial 
grooacs and separation of the sutures m young 
cliildrcn indicati increase in the intracranial pres- 
sure 

CLrcbcllar angle and posterior fossa: tumors arc 
best studied on roentgenograms made b\ the technic 
of I’aiicoast The indirect signs which aid in the di- 
agnosis of tumors of this group arc as follows In- 
creased coinolutional markings, which occur three 
times ys often in this t\pc of tumor as in circhral 
types atropln of the dorsum sella: displacement 
of the pimal slndow 

The author is of the opinion that enccphalographr 
Old iciitnculographs should not he employed until 
the jiatieiit has been carelidU and thoroiighh stud 
led nciirologicalK and rocntgenologicalK If such 


a complete examination fails to rc\eal the presence 
of an intracranial tumor, then encephalography and 
s'entnculography should be resorted to Encephalog- 
raphy IS contra-indicated m cases in which the 
spinal-fluid pressure is greater than 20 mm of mer- 
cury in the rechning position Ventnculography re- 
quires an operative trephine of the skull and has 
greater risk attached to it, but it displays the \en- 
tncular system better than does encephalography 

J N An£, 11 D 


Roentgenologic llanifestations of Giant-cell 
Tumor B R Kirklin and Claude lloore Am 
Jour Roentgenol and Rad Ther, August, 1932, 
XWIII, 145-150 

For the 20-year period ending in 1929, 110 cases 
of giant-cell tumor yvere obsened at the llayo 
Clinic, 86 of these being proyen by cither operation 
or biopsy In this group tyvo roentgenologic types 
yycrc encountered yyith about equal frequency One 
group yvas characterized by a trabeculatcd cystic 
expansion of the end of a long bone the cortex 
being intact, yyhilc the other group yvas commonly 
in the same location hut shoyycd a more homoge- 
neous and complete lysis of bone and the cortex 
often broken through and partially destroyed The 
pathologic changes grossly yycre as might be expect- 
ed from the roentgen appearance, the second group 
shoyving a tumor space filled yyith a fluid, gelatinous 
mass of softer consistency than the tumor tissue 
the x-ray appearance of yvhich yvas characterized 
by trahcculation Microscopically, hoyyeycr, the pic- 
ture yyas the same 

It IS suggested by the yynters that the second 
group may represent merely a later stage of tlic 
more commonly observed and described lesion It 
IS important to difTcrcntiate the second type from 
primary sarcoma or massne metastatic tumor 

J E H yrniE, M D 


Ulcer m a Thoracic Stomach \ cry Small Be- 
nign Gastric Tumors Lymphogranulomatosis of the 
Stomach Unusual Prestcnotic Appearance of the 
Small Intestine Lipomas of the Colon Theodor 
Uarsony and Ernst Ixoppcnstcin Rontgcnprvxis 
Octohir 1932 IV, 818-828 
A thoracic stomach is a rare condition hut is 
readily demonstrable by roentgen examination \n 
ulcer in it is exceedingly difficult to find Three 
cases have been described to which the authors add 
another In their case, in that iiortion of the 
stomach which was compressed by the spine when 
the roentgenogram was taken, a niche was evident 
The patient s symptoms were mostly due to the nicer 
inasmuch as most of them disappeared after the in- 
stitution of an ulcer regime 
Since introduction of the relief examination of the 
gastric mucosa small benign gastric tumors are 
rarities no more The decision between small benign 
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and malignant grow-ths can often be made only after 
repeated examinations, i\ith intcr\als of time be- 
tween In one case described, the sharpK limited, 
small filling defect remained of the same size dur- 
ing four jears, \\hich proved its benign nature. 

Two cases of gastnc Ijunphogranulomatosis 
(Hodgkin’s disease) arc described, in one of nhich 
surgerj pro\ed the correctness of the diagnosis 
Roentgenologically it presents the same appearance 
as a cancer and cannot be differentiated from iL In 
)oung indiMduals ivith a cancer-hke roentgen ap- 
pearance of the stomach, one should think also of 
sjphilis and Hodgkin’s disease, especially when, as 
in this case, the gastric aciditj’ ivas found to be 
normal 

An interesting appearance of the prcstenotic small 
intestine is described A fiat film showed fluid lei els 
ivith gas distention of portions of the ileum ViHien 
a small amount of barium had been giicn, some 
small intestinal loops were found to be distended 
and presented an unusual honeycomb appearance. 
There were multiple regular filling defects the sue 
of a pea throughout the banum-filled ileum, which 
could be seen for 48 hours after the barium meal 
the appearance being similar to a poljposis of the 
colon Operation showed an obstruction in the 
terminal ileum, tlic peculiar appearance of the ileum 
being explained by a tremendous number of grape, 
apple, and orange seeds which filled the dilated 
loops of the bowel 

Lipomas of the colon are rather rare and onlj 
two have been described in the roentgenologic litera- 
ture as far as the authors could find Two addi- 
tional cases are described by them The roentgen 
ologic findings in one case, between the colon dc- 
scendus and the sigmoid, were that of a carcinoma, 
partly because there avas also a slight invagination 
The second lipoma in the hepatic flexure was well 
arcumsenbed and smooth in the roentgenogram, 
which was considered as an indication of its benign 
character In both cases, surgery and microscopic 
examination revealed the tumors to be lipomas 

H Hefke, M D 


Malignant Testicular Tumors 
Schweiz, med Wchnschr , April 30, 
424 


Louis Bollag 
1932 LXII 419 


The author discusses three cases of malignant tes- 
ticular tumor and reviews some of the literature. 
The relanvcly frequent development of mahgnancv 
in tmdesconded testicles is discussed There is also 


a close association between injnr 3 and the develop- 
ment of malignant changes The recent work of 
Zondek on the hormonology of these tumors is of 
interest lJsua.ll} prolan A can be detected in the 
unne of these patients, prolan B is more rarelj 
found Zondek feels that the presence of a positive 
Aschheim-Zondck reaction is an index of the gen- 
eral bodj' resistance, however, it maj be absent in 
40 per cent of cases The author stresses the bene- 
ficial and often curative effects of rocnlgcntherap) 

H C Ochsxer i\f D 


Mjomas and Ovarian Tumors in the Roentgen- 
ogram Gunter R.. F Schiiltze Rontgenpraxis 
October, 1932, IV, 849-SSS 

Roentgenologic examination is certainlj not mdi 
cated for the greater number of gjaiecological cases 
m onl} a few exceptional ones is it indicated. A 
flat film IS of v-alue mainlj in the case of calcified 
mjomas and dermoids A pneumoperitoneum or 
even the introduction of Iipiodol in the peritoneal 
cavitv IS of little if anv, value Demonstration of 
the uterus and tubes b) means of injected bpiodol 
is an indirect means, changes in position of these 
organs gives an idea of the tjpc of tumor present 
Inflammatory tumors of the adnc-xa can be corrcctlv 
diagnosed in over 90 per cent of the cases c-xamincd 
The tcchmc has to be most carcfulh followed For 
the diagnosis of carcinomas of the uterus this 
method is not suitable Cimicall) the diagnosis be- 
tween myomas and ovanan tumors is occasionally 
impossible. In 128 such cases, in which the (bag 
nosis vros proven by operation, hvstcrosalping- 
ography made possible a correct diagnosis m 84 per 
cent of the mvoma cases, and 69 per cent in the 
ovanan tumor group The roentgen signs of 
myomas arc changes in the contour of the uterine 
cavity, increase in its capacity, and filling defects 
Fluoroscopic observation dunng the injection of the 
Iipiodol IS essential in order that one mav not miss 
temporary filling defects The tubes arc often not 
shovvm 

These cases were mostly clinically doubtful and 
not diagnosable For the demonstration of ovarian 
tumors filling of the tubes is necessary as displace- 
ment of them and the uterus arc the mam svmptoms 
A film taken 24 hours after the injection of llw 
contrast material is often of help the hpiodol 
spreads over the surface of the tumor and can thus 
be directly seen 

H W Hffxe M U 
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Attainments unknown before are now pos- 
sible with the Ketron — the new Keleket 
125 Peak Kilovolt, 300 MA, Four-Valve 
Tube Full Wave Rectified X-ray Appa- 
ratus, designed for general radiography, 
fluoroscopy and superficial therapy It 
creates a new expression of X-ray power 
that means finer performance 

For more than thirty years Keleket has 
stnven constantly to produce as fine X-ray 
apparatus as it is possible to build During 
all this time no effort has been withheld, 
no expense has been spared, if it offered so 


much as a practical suggestion for the con- 
struction of a more desirable piece of X-ray 
equipment 

This constant striving for perfection has 
brought to Keleket an unusual and enviable 
record of achievement, but never m X-ray 
history has it brought such far-reaching 
results as m the Ketron 

If you want to know more about this ultra- 
modern Ketron before your professional 
associates tell you about it, mail the coupon 
and we will send you the information by 
return mail 


THE KELLEY-KOETT MFG. CO. 

INCORPORATED 

Covington, Ky , U S A 

The Kelley Koett Mfn Co Inc 
222 West Fourth Street 
CovinRton Ky 

Gentlemen I am Interested in the proRress of X ray equipment Send me Bulletin No 27 
(without obllRition on m> part) ciMnR full description of the Ketron 

Address - - 

City— Si.if ■ 
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C. H. F. MUELLER A. G., HAMBURG -FU., 
ROENTGENSTRASSE. 


Columbia Unuersity in the City of 
Neu York 

New Courses in 

Roentgenology and Radiation Therapy 
from three to nine months 
are offered by 

THE NEW YORKPOST-GRADHATE 
MEDICAL SCHOOL 

in conjunction with the radiological depart- 
ments of several of the large general and 

specialisbc hospitals of New York City 

1 Basic course m Interpretation and Tech- 
nique, 3 months, beginning October 1933 

2 Advanced course in Roentgen Interpre 
tation, including special work in x-ray 
examinations of gastrointestinal tract 
chest, skull, genito-unnary tract and 
skeleton, 3 months, beginning January 
1934 

3 Radiation Therapy — X-ray and Radium 
3 months beginning April 1934 

For further Information address 
The Director, 304 East 20th Street 
Nei\ f orK Cltj 


LIPIODOLaarar; in 

Paranasal Sinuses 


The introduction by Worms and Reverchon in 
1924 of Lipiodol m paranasal sinus roentgenology 
marks a further advance m the steady progress 
made m roentgenologic exploration of the human 
body 

LIPIODOl, (Latay) is non-toxic and non-irrttat- 
ing, and its instillation into the paranasal sinuses 
causes little or no discomfort to the patient 
LIPIODOL (Lafay) is Council Accepted 
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E FOUGERA and COMPANY, Inc 

75 Varick Street New York Cltr 
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NEW PRICE 
BUCK X-RAY FILM 
SILVER BRAND 

A film which has long been looked upon with high favor 
by those expert in radiography 


EXTREME SPEED AND CONTRAST 
CLEAN, BRILLIANT DETAIL 


ACETATE same price as NITRATE 


X 


RADIOLOGY 


The New Fricke - Glass er X-Ray Dosimeter 



The ideal instrument for stationary 
installations in hospitals and clinics 

The newly re-designed Fncke-Glasser X-Ray 
Dosimeter measures total dose, as well as in- 
tensity, and can be used either before or dur- 
ing treatment. The full vision scale, built-in 
transformer and floor pedestal make this a 
flexible mstrument ideal for hospital treatment 
condibons Cahbrated directly in roentgens 
within Z% of the intemabonal standard 


Our special wall 
bracket installation 
IS built into wall of 
treatment room 
Write for details 


Exclusive foreign distribution 
The General Electric X-Ray Corp 

The Victoreen Instrument Co. 

5806 Hough Ave Cleveland, Ohio 


Radiological Techniaans having proper qualificabons and coinpl>Tng with the 
requirements of the Registry Board may be registered in 

The American Registry 
of Radiological 
Technicians 

“ pSSnel of the registry board 

The R.g.s.D- .s »<>er con.^l of U., follow.ng Eod.o^s 

President — Dr. H B Podlas^ ^ ^ ^ _ Qncago, Illinois 

Vice President — Dr Robert Arens - - ^ Madison, Wisconsin 

Secretar}^— Dr. Ernst A Pohle 
E xaminer— D r George M Landau 


Chicago, Illinois 


All commun,c,.,o„ii should b= ^1 lo I R B.™ Sce,e.,n-. 

2642 University Avenue, Saint Paul, nimncsoiu 







SAFE 


. . . even for the 


most sensitive X-ray Film 


The cassette or exposure holder js 
taken to the processing room Within 
It IS a Autal record the result of 
careful technic Now is no time to jeop- 
ardize the quahty of the radiograph 
by improper illumination 
There is a choice of Eastman-made 
safehght lamps, as illustrated below, 
so that every section of the processing 
room may be adequately lighted 


The Series 6A (vellov -green) Wrat- 
ten Safehghts for these lamps give the 
maximum of illumination, yet the ex- 
posed x-ray films are guarded against 
hght-fog With these safehghts, the 
eyes qiuckly accustom themselves to 
the subdued hght necessary for safe 
handhng of sensitive films Eastman 
Kodak Company, Medical Divmm, 
Rochester, New York 


^■•Wratten Safehght Lamp No 1 

2. Wratten Safehght Lamp, No 2 

3. Kodalx. Safehght Lamp 

4. Eastman Safehght Lamp 

5. Broicme Safehgh t Lamp 
C. Indirect Safehght Box 


Effective Ma} 22,Ea«i- 

man reduced the price of Safely 
X-ray Flint lo that of Nitrate 
Through this action, the last oE 
slacle lo the unirer<inl U‘!c of 
Safeh X-ra} Film irai removed 
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a modern 
conception of 
the high voltage tube 


I T will be observed in this illustra- 
tion of the Coohdge “XPT” High 
Voltage Tube that it embodies the 
same general pnnciples of construc- 
tion as m the now well known “XP” 
senes of Coohdge diagnostic tubes 
X-Ray Protection— X-Ray protection 
from the tube proper is provided m 
the protective cover with its lead lin- 
ing and lead impregnated matenals 
This X ray protection is such that at 
equal distances from the tube the in- 
tensity of scattered radiation is less 
than 1% of that of the beam radiation 
filtered through 1 mm of copper 
Water-Cooled — TheXPT is designed 
for the pressure method of water- 
coohng, and accordingly is operatable 
on any existing water-cooling system 
which has proved sansfactory in the 
operation of the 8W Coohdge tube 
(bulb type, 200 kv p , 30 ma ) which 
the XPT supersedes 
Ratings — 220 kv p , 30 ma on half 
or fiill wave circuit 200 kv p , 25 ma , 
on constant potential 


May be Purchased and Operated 
Without Protective Cover— Where 
It IS desired to use the XPT tube on 
existing equipment in which the tube 
mounting is enclosed m a lead lined 
box or drum, the x-ray protective 
cover IS obviously not needed In such 
instances the XFT will operate satis- 
factonly without the protective cover 
and may be purchased accordingly, 
with due allowance. 

In practically all cases adaptations 
of the XPT tube to existing holders is 
a comparatively simple procedure and 
our representative is in a position to 
state the requirements in each case 

Higher Operating Efficiency— Low 
Price — Inasmuch ns the XPT super- 
sedes the Coohdge 8W water-cooled 
therapy tube and offers higher ranngs 
nnd better opernting charactcrisncs, 
it will be welcomed by the profession, 
especially from the fact that when 
purchased without the protective 
cover the price is the same as here- 
tofore applied to the 8W 


A new tube stand has been specially desigyied to accommodate the XPT tube also 
provisions for mounting the tube so as to render the apparatus shock proo/ 

Write for further particttlciTS Te;;aTding these recent dexrlopments 

GENERAL E L E C T R I C ^ X-R AY CORPORATION 

2012 Jackson Blvd Formerly Victor Corporation ChIcagO/ Illinois 
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PUOrONARY CHANGES FROj\I INHALATION OF 
NOXIOUS GASES" 

B\ HOW A.RD P DOUB, AID, Dcpirtmuit of Roentgenology, Henn Ford Hospital 

Detroit, ^[lCHIC^^ 


I N this dni of widespread industrial de- 
lelopment witli its iiianilold actiiities, 
there is tlie constant danger tliat in- 
juries and diseases niai be produced if 
proper precautions are not earned out One 
must eier be on the alert to recognize and 
classili the etiology of these conditions so 
that proper precautions niai be taken to pre- 
\ ent them in the future 


It has long been know n that tlie inhalation 
of nitric oxide fumes in jiroper concentra- 
tion will produce serious smiptoms or e\en 
death The serious effects of the poison 
ga'-es during the World War ha\e also be- 
come a matter of general knowledge 

There is little m the literature to indicate 
that roentgen studies hare lieen made on 
thc^c cases IMajor Callender (1), of the 
Medical Corps of the United States Army 
states that he knows ot no reports of roent- 
gen studies of the lungs subjected to poison 
gases Nichols (2) describes the clinical and 
roentgenologic effects of the inhalation of 
nitrogen dioxide denied from the decom- 
position of nitrocellulose films He also 
pies suggestions as to the therapy It was 
thought that due to the sparseness of the 
literature on the roentgenolopc findings m 


lieforc the 
at lljc b'CMrniccnth 
Pcc A 103] 
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these cases, a short description, togetlier 
with reports ol seieral cases, yyould be m 
order 

S\ MPTOJIS 

The symptoms oi inhalation of nitrogen 
tetroxide y apor hai e been described by 
W ood (3) It the lapor is not too concen- 
trated there may be no syanptoms at first, 
witli the e.xception of a slight tendency to 
cough and an acid taste in the moiitli If a 
someyyliat greater concentration of gas is 
present, those inhaling the gas become quite 
uncomfortable Usually the sufferer recoy- 
ers rapidly on exposure to the open air, but 
tlie symptoms are apt to recur with in- 
creased y Igor SIX or eiglit hours later If 
the yapors arc concentrated tliere is often 
sey ere dy spnea and a feeling of pressure on 
the chest coughing and cyanosis These 
patients also may feel nnich improy ed on 
being taken into the open air, but nsuallv, 
after a period of six or eight hours and 
sometimes while the patient is at complete 
rest there is a sudden attack of extreme 
dyspnea with pressure, resembling an acute 
attack of asthma The patient is m eyident 
difficulty , there is a cold sweat on the face 
and protrusion of the eyes There are par- 
oxysms ot coughing winch terminate in 





a modern 
conception of 
the high voltage tube 


I T will be observed in this illustra- 
tion of the Coolidge “XFT’ High 
Voltage Tube that it embodies the 
same general pnnciples of construc- 
tion as in the now well know'n “XP” 
senes of Coolidge diagnostic tubes 
X-Ray Protection— X-Ray protection 
from the tube proper is provided in 
the protective cover with its lead lin- 
ing and lead impregnated materials 
This x-ray protection is such that at 
equal distances from the tube the in- 
tensity of scattered radiation is less 
than 1% of that of the beam radiation 
filtered through 1 mm of copper 
Water-Cooled — TheXPT is designed 
for the pressure method of water- 
cooling, and accordingly is operatable 
on any existing water-cooling system 
which has proved satisfactory in the 
operation of the 8W Coolidge tube 
(bulb type, 200 kv p , 30 ma ) which 
the XPT supersedes 
Ratings — 220 kv p , 30 ma on half 
or full wave circuit. 200 kv p , 25 ma , 
on constant potential 


May be Purchased and Operated 
Without Protective Cover— Where 
It IS desired to use the XPT tube on 
existing equipment in which the tube 
mounting is enclosed in a lead lined 
box or drum, the x-ray protective 
cover is obviously not needed In such 
instances the XPT will operate satis- 
factorily without the protective cover 
and may be purchased accordingly, 
with due allowance. 

In practically all cases adaptations 
of the XPT tube to existing holders is 
a comparatively simple procedure and 
our representative is in a position to 
state the requirements in each case 
Higher Operating Efficiency— Low 
Price — Inasmuch as the XPT super- 
sedes the Coolidge 8W water-cooled 
therapy tube and offers higher ratings 
and better operating characteristics, 
It will be welcomed by the profession, 
especially from the fact that when 
purchased without the protective 
cover the price is the same as here- 
tofore applied to the 8W 


A neiu tube stand has been specially designed to accommodate the "KrTtuhe also 
provisions for mottnttng the tube so as to render the apparatus shock proof 
Write for further particulars reffarding these recent deirlopments 

GENERAL ELECTRIC ^ X-RAY CORPORATION 

2012 Jackson Blvd Formerly Vseter X Ray Corporanon Chicago, Illinois 
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that, if there were concentrated blood and 
pulmonary edema, introduction of owgen 
into the circulation did not prevent deatli 
Nichols (2) discusses findings very simi- 
lar to those found m war gas poisoning 
The widespread patholog}^ found at autopsy 
IS shown by a case reported bv him in which 
the following lesions were found “Acute 
tracheobronchitis (slight), extensne pul- 
monary edema , widespread degeneration 
and necrosis, with regional thrombosis and 
hemorrhage, especially in the kidne} s, lungs, 
myocardium, brain, esophagus, and duode- 
num, multiple infarcts in the lungs and 
kidneys, multiple areas of recent myoma- 
lacia, erosion of tlie duodenum and lower 
third of the esophagus , focal superfici.il ne- 
crosis of the mitral and tricuspid vahes, 
with overlying fibrin thrombi, multiple 
areas of hemorrhage in the walls of the cor- 
onary arteries and regional tissues, hydro- 
thorax amounting to 1,000 c c on the right 
side and 600 c c on the left , early broncho- 
pneumonia, cardiac dilatation” 

Similar reports of pathologic were found 
among the reports of war gas poisoning 

ROENTGEN FINDINGS 

Films of the chest during the acute stage 
revealed a diffuse generalized infiltration 
throughout both lungs, with a more or less 
even distribution in the nature of indefinite- 
Iv outlined, confluent patches of increased 
density, suggesting a soft, exudatn e type of 
infiltration There were some areas which 
suggested that thev uere due to patches of 
bronchopneumonia Some of the changes 
were similar in appearance to those seen in 
the lungs secondarvc to cardiac decompensa- 
tion 

The lung changes show a tendency to 
clear up rapidh m fa\ orable cases, and defi- 
nite improvement ma^ be seen from da’i to 
dav In one of our cases there w as complete 
clearing of the lung fields in eight da 3 S but 
in this case there was no eiidence of am 


fibrotic changes In another case, evidence 
of considerable fibrosis was seen in the lung, 
but this was thought to be secondarjc to a 
concomitant tuberculous lesion, an explana- 
tion which was a^enfied at the postmortem 
examination 

CASE REPORTS 

Case 1 W F C , colored made, aged 33 
years Complaint “Hard to get my 
breatli ” 

The patient was well and free from com- 
plaint until two days previous to admission 
At that time, he poured some sulphuric acid 
into a zinc pail and the room immediately 
filled with fumes which tended to suffocate 
him He was removed to the emergency 
hospital in the factory and later sent home 
Since that time there had been constant se- 
vere dyspnea He denied any previous 
symptoms which would suggest bronchial 
asthma or cardiac disturbance 

Physical examination was negative, ex- 
cept for the chest There was marked dysp- 
nea, expiratory in tj^pe Percussion was 
negative The breatli sounds were loud and 
whistling and there were some moist rales at 
the bases The cardiac examination was 
negative These findings suggested acute 
bronchitis and bronchial spasm from chemi- 
cal irritation 

At this time, x-ray examination of the 
chest revealed a generalized mottling 
throughout both lungs, with dense areas of 
indefinite outline suggestmg a diflfuse bron- 
chopneumonia of both lungs (Fig 1) 

The patient improi ed, and on tlie eighth 
dav was reported as being comfortable, 
having no pain, d)'spnea, or fever He was 
discharged to his home on the fourteenth 
dav After the seventh day, his temperature 
ran a normal course 

On tlie twent} -first day, he returned with 
a histori of persistent cough and expecto- 
ration, -with hemopt 3 'sis for three davs 
Temperature, 101, pulse, 128, white blood 
count, 20 000 , poh'morphonuclears, 84 per 
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vomiting, cyanosis is regular!} present The 
attack usually results in deatli within 48 
hours, although tliere may be an inten al of 
as long as two or tliree weeks Death in 
these cases, which is usually caused by ede- 
ma of the lungs, is most often preceded b\ 
the expectoration of a foam}, }ello\\ish 
fluid and by evidence of cardiac failure 
Those patients who have inhaled small 
amounts of the gas frequentlv go on with 
clinical findings of acute bronchitis and eii- 
dence of lobar or lobular pneumonia 

The use and effects of poison gases dur- 
ing the World War are described in V ohime 
XIV of tlie series entitled “The Medical 
Department of tlie United States Arni} dur- 
ing the World War ” Gilchrist (4) states 
that phosgene, diphosgene chlorine, and 
chloropicrin are lung irritants Nitrous 
fumes and mustard gas also ha\e similar 
properties The common reactions of these 
gases are the irritation and damage uhich 
tliey produce in tlie lower air passages 
They cause an inflammaton exudation of 
fluid and may result in deatli bv asphvxia 
The s}miptoms follownng inhalation of 
these gases w'ere similar to tliose described 
above under nitrous tetroxide poisoning In 
high concentration, tliei often produced suf- 


tided from tlie mouth, and deatli occurred 
generally in tlie second half of tlie first day 
In uncomplicated cases there w^as usuallv 
improvement after 72 hours, and, at tlie end 
of a week, the patient was fully convales- 
cent One of tlie striking features in certain 
patients was tlie set ere, or even fatal, s}Tnp- 
toms induced bv exercise After mild exer- 
cise some cases w ith ven mild svmptonis 
suffered a complete collapse D}spnea and 
cvanosis were present and immediate 
treatment was necessarv to preient deatli 
itself In cases wdiicli showed no iniproic- 
ment after 72 hours, bronchopneumonia was 
generallv found to be present, lobar pneu- 
monia was more rarelv found No descrip- 
tion of x-ray examination of the lungs could 
be found in this most excellent treatise 

PATHOLOGIC FIXDIXCS 

Pappenhemier (5), in describing the pa- 
thologi of war gas poisoning of the suffo- 
cant type, states that tlie bodi presented a 
duskt , In id hue The lungs were btilkt and 
did not collapse when the chest w’as opened 
The pleural cat ities contained considerable 
blood-tinged, serous fluid, and there was 
et erv evidence of marked piilmonan' edema 
The trachea and bronchial tree were filled 


focation , and they frequentl} killed almost 
instantly by respiratory paralvsis Usualh, 
how'ever, tlie concentration of tlie gas was 
such that the suffocatne stage was passed 
safely The patient iisuall} felt fairh well 
during tlie next few' hours but, on examina- 
tion, his pulse and respiration were found to 
lie accelerated and his temperature subnor- 
mal Headache, substernal pain cough, and 
constriction m the chest were complained of 
a little hater Pulmonar\ edema commonh 
occurred at this time In milder cases bron- 
chitis mereh and not edema was present 
In those cases in which the progress was 
unfa^orablc the respiration was high the 
pulse grew more rapid and feeble sonoroti- 
trachcal rales were present blixide froth t\- 


w'ltli a foamv, pink fluid and the sectioned 
parenchvma exuded fluid and foam There 
was often disruptne emplnsenia beneath flic 
a isceral pleura The blood w'as quite dark 
and thick but coagulated normalh 

The most difficult problem was to differ- 
entiate the lesions produced bv the direct ef- 
fect of the gas from those proeluccd In the 


secondan infection of the respirator! tract 
Underhill (6) in e\pcriinenfs on llii 
plnsiologic action of w ir gases came to tfie 
conclusion that death was not dirtefh at 


•ibiitable to piilmonan edema fml was dm 
) increased blood concentration He dun 
astrated that the restoration of the bio.,,] 


eieii though the luntrs were edtni itoiis |,„I 
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cent, sputum examination, Pneunwcoccus 
Type IV 

Physical examination at this time re- 
A^ealed early bronchopneumonia and possible 
miliary tuberculosis 

X-ray films of the chest showed an exten- 
sive parenchjTuatous lesion extending from 
apices to bases of both lungs Some of these 
changes suggested exudative lesions and 
others suggested fibrous lesions, while there 
was one small area of frank consolidation 
The findings suggested aspiration broncho- 
pneumonia, with possible tuberculosis 

(Fig 2) 

Three days after admission, the patient 
developed alarming dyspnea, with marked 
cyanosis There was moderate abdominal 
distention He continued to decline and died 
on the fifth day after admission 

The autopsy was performed in the cor- 
oner’s office and resulted m the following 
report “Bronchial pneumonia and acute 
exudative miliary tuberculosis ’’ No micro- 
scopic examination was done and no tissue 
was sayed 

Case 2 R C , colored, male, age 31 
years Complaint coughing up blood and 
pain in the chest The patient was well and 
“felt fine” until two days before admission, 
when he was transferred from his regular 
job to a room about five feet square Here, 
in the course of his work, he dipped a sol- 
dering iron m hydrochloric acid and then 
into water This process gave off clouds of 
irritating fumes He had been at tins work 
about ten minutes when he began coughing, 
about an hour later he coughed up some 
bright red blood This continued and be- 
came worse so that, after fi\ e hours, he was 
forced to leave work As his svmptoms con- 
tinued the following dai he consulted a 
phi sician 

Phisical examination on admission dis- 
closed mam coarse bubbling rales o\ er Ixith 
lungs There uere friction sounds in the 
left axilla The clinical impression uas 
acute bronchitis and bronchopneumonia 



Fig 5 Case 2 One week later Lungs dear 


Temperature, 1014, pulse, 124, respira- 
tions, 32 , Wassermann negative , blood cul- 
tures, persistently negative, sputum exami- 
nation, Piictniwcocciis Type IV, white blood 
count, 18,750 

X-rav examination of tlie chest on ad- 
mission revealed a dense, hazy mottling 
throughout both lungs, with areas suggest- 
ing consolidation, particularly in the left 
lung There u as no fluid m the pleural cavi- 
ties Because of our experience in the pre- 
vious case, ue were able to state that the 
pathologi' was probably on an inhalation 
basis (Fig 3) X-ray examination the fol- 
lowing dav showed some clearing of the 
field and disappearance of the hazy mottled 
shadows (Fig 4) Eight daAs after admis- 
sion the lungs w'ere showm to be entirely 
clear and essentially normal (Fig 5) At 
that time the patient w^as feeling well and 
had little cough The temperature and pulse 
were normal Seieral months later the pa- 
tient continued to feel w ell 


Ilf, I I" lift} Ctic I \fotlliiij, tlirmif,lii)ut the liint;'; Pik 2 (nf'ftr ni/lil) ( I'r I I’lrinctn 

TTntous Icnioh', in hoth Iniif.’; with mnrketl tncri-ni;c in thru I if, 3 (to tf t*ft} ( !*•( 2 I xtin iv( 

liroiK-hoinn nmonn ot l«itli Innf.i csptcnih tin left lie -I (lo irrmhl) Pt'i 2 Oiu <( n 1 ili r Sum 
cfcnrnif, in the let I iipjier lolie 
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oils and fats cause pneumonia when they are 
introduced into the bronchi Laughlen (9) 
calls attention to pneumonia following aspi- 
ration of mineral oil Thomas and Jewett 
(10) describe a case of pneumonia from 
cream aspirated from the esophagus m a 
case of cardiospasm X-ray examination 
showed a diffuse, hazy, finely mottled infil- 
tration throughout the right lung, more 
marked in the middle third The left lung 
showed a similar infiltration in the base 
Zinc stearate has also been reported by 
many writers to produce pneumonia after 
being introduced into the lungs by insuffla- 
tion This usually occurs in infants 

It IS apparent from all these studies that 
the pulmonary structures are much less re- 
sistant to irritants of various kinds than are 
the nasopharyngeal structures In the re- 
ports quoted above, and in our case reports, 
the common factor present is a lung irritant 
This varies in intensity according to the 
chemical composition of the irritant, but in 
most cases a heavy exposure to a lung irri- 
tant results in an ulcerative bronchitis or 
pneumonia with pulmonary edema In cer- 
tain of the war gases, death is due primarily 
to suffocation, before the later irntatn e ef- 
fects hai e time to take place 

In the cases reported here, pneumonia 
was produced in the two cases exposed to 
acid fumes (Cases 1 and 2), and acute 
ulceratne bronchitis was the terminal find- 
ing m the case exposed to chlorine gas (Case 
3) The x-rav findings in the lungs of the 
patients exposed to acid fumes were strik- 
ing There w as bilateral, ei enly distributed 
parenchimatous imohement, with eiidence 
of scattered areas of consolidation, and pul- 
monan edema One of these cleared up 
completeh m eight dai s i\ Inch w ould be un- 
usual m pneumonia produced by infection 
On the other hand, two of these cases 
showed pneumococci in the sputum One 
case w as complicated b\ acute miliarj tuljer- 
culosis, but w e arc unable to saj w hat part 


the irritant played m its development 
Pathologically, it is difficult to differentiate 
the lung lesions produced by the direct effect 
of gas from those produced by the second- 
ary infection 

From the discussion above, it becomes 
evident that extreme care should be taken to 
safeguard wmrkmen wffiose duty it is to 
handle various acids and substances which 
give off noxious fumes Nitric acid is espe- 
cially dangerous, as nitrogen tetroxide is 
given off when the acid comes in contact 
with various substances We are all familiar 
with the fact that the decomposition prod- 
ucts of nitrocellulose films are dangerous 
and that they can be avoided by the use of 
films w'lth an acetate base The danger of 
chloride of lime and other similar substances 
IS shmvn by the third case in which the pa- 
tient was performing a simple household 
duty When they are handling any acids or 
substances w'hich mav, by chemical action, 
liberate dangerous fumes, w'orkmen should 
never be confined in small, poorly ventilated 
rooms These precautions may seem like 
homely axioms, but eiery day men are 
working under similar conditions because 
this fact has not been sufficiently stressed 
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Case 3 W A W , white, male, aged 53 
years The patient was admitted to the hos- 
pital in a delirious state The histor}', ob- 
tained from other sources, was to tlie effect 
tliat, two weeks prerious to admission, the 
patient was using chloride of lime m clean- 
ing a sewer Strong fumes were given off 
so tliat he coughed considerabl)'^ Two daAS 
later blisters began to develop on tlie face 
and otlier parts of the body These broke 
and considerable skin about them was ex- 
foliated The patient had been toxic, but 
had had no treatment at home 

The physical examination disclosed many 
moist rales over both lungs Percussion was 
negative There were many areas oi'er the 
body showing exfoliation of the skin Tem- 
perature, 103, pulse, 14S, respirations, 33, 
blood pressure, 90/65, non-protein nitro- 
gen, 75 

The patient declined rapidly, dying 24 
hours later without regaining normal con- 
sciousness at any time Roentgen examina- 
tion of the chest was not carried out The 
clinical diagnosis was chlorine gas poi- 
soning 

Postmortem examination re\ ealed exten- 
sive excoriation of the skin acute stomatitis 
acute ulceratne bronchitis, empyema of the 
lungs, acute nephritis, and cloudy swelling 
of the liver These u ere all attributed to 
chlorine gas poisoning In addition there 
was eiidence of h mphosarcomatosis vitli 
metastasis to the spleen 

DISCUSSION 

It vas mentioned in the opening para- 
graphs tliat records of roentgen studies of 
the lungs of patients suffering from inhala- 
tion pneumonia are infrequent in the lit- 
erature The s\ mptomatologi and pathol- 
og\ howeier are adeqiiateh descrilxd 

In the case described In Wood f3) death 
resulted from the inhalation of nitric oxide 
fumes \utopsi disclosed hronchopneuiiio- 
nia chicfli in the lower IoIks There wa- 


desquamation of tlie mucous membrane of 
the trachea and bronchi over extensne 
areas Cellular plugs were found m some of 
the bronchi, and areas of consolidation 
around the smaller bronchi The alveoli 
were filled with a transparent albuminous 
mass — fibrin containing a few leukoc 3 tes, 
or with desquamated alveolar epithelium 
No evidence of an)’- organisms was found 
In a senes of experimental animals in which 
pneumonia ivas produced by inhalation of 
nitrogen tetroxide, these ivere found to be 
sterile pneumonias Wood believes that the 
great danger of nitrogen tetroxide lies in 
the fact that iveak mixtures of the gas w itli 
air can be inhaled ivithout producing spasm 
of the larynx, so that tlie lungs are serioush 
damaged before severe symptoms are pres- 
ent Chlorine, sulphur dioxide, and ammo- 
nia, on the other hand, are likely to cause 
spasm of the glottis, with resulting suffo- 
cation 

Wollstein and Meltzer (7) produced a 
chemical pneumonia by injecting chlora- 
mine-T solution into the lungs of dogs, thus 
producing bronchopneumonia in 24 hours 
which cleared up gradually during the fol- 
lowing iveek There ivas no fever or otlier 
appearance of illness in the dogs The pneu- 
monia was sterile 

Koontz and Allen (8) studied the rela- 
tionship of bacteria to chemical pneumonia, 
but came to no definite conclusion as to 
w'hether or not bacteria occupied a causal 
relationship to the pneumonia found in 
gassed lungs Thei found bacteria ( not in- 
tracellular) present in niani lungs but lhc\ 
were not present in large ntinibers ui the ma- 
jority of cases 

The interesting teatiire in all thist 
is that, while from an anatomic s(,mcl[)<)uit 
these chemical or irritafnt pnciimoiiias ire 
similar to the infectious pnciiiuomas dm 
differ in tint the\ are sterile md ma\ iiimi- 
fest few sMUptOIUs 

It IS also a well known fait lint i irion,; 
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infected tonsils Cardiac tonics were given 
also 

The man’s nasal obstruction has been largely 
overcome His pulse rate is now normal He 
has gained some weight but yet he is not able 
to work in acid fumes, as he then develops 
asthma again 

What may be expected as to the permanent 
cure or relief of this man^ The mdustrial 
question also comes up How much compen- 
sation IS he entitled to? 

Dr Doub (closing) In regard to Dr 
Chnstensen’s case, it is a difficult matter, of 
course, to discuss compensation because it is 
problematical as to how much of the damage 
IS due to gas and how much to other contrib- 
uting causes Unless we study senal films 
and all the other factors in the case, I do not 
believe one can say much about it 

One of our patients entirely recovered I 
have records of him six months later and a 
that time he was still completel}' well It 
seems to me that, if it is a mild case, it will 
clear up with complete restoration of the nor- 
mal lung If, however, it is sufficiently severe 
to destroy the mucous linmg of the bronchi, it 
will be followed by fibrosis, which will not dis- 
appear We have all seen cases of soldiers 
who claim to have been gassed during the War 
and who complained a great deal of their con- 
dition, but, roentgenologically, the only change 
seen was fibrosis in the lungs Whether or 
not the fibrosis was due to gas, I am not pre- 


pared to say, as it is ah\a3"s difficult to estab- 
lish that point 

In general, I will say that the cases we had 
were both similar to Dr Christensen’s They 
were both working in the radiator departments 
of automobile factories, and they both had a 
similar type of exposure to the gas The ex- 
posure occurred while they were usmg a 
soldering compound I am not absolutely sure 
whether or not both of them were exposed to 
hydrochloric acid The history indicated that 
it was hydrochloric acid in one case and sul- 
phuric in the other I am a little inclined to 
thmk they were both using hydrochloric acid, 
but I cannot verif}^ it 

The general consideration that we are inter- 
ested in IS the tjqje of response of the lung 
to an irritant The response is not remark- 
abl}' different to that from other lung irritants 
We know that aspiration of oils into the lungs 
IS dangerous, a great many persons feel that 
the introduction of lipiodol mto the lungs is 
not without some danger This, however, 
would seem to be somewhat minimized by the 
amount that is used and the relatively few bad 
results that have been reported 

Thomas and Jewett have reported a case of 
pneumonia followmg aspiration of cream 
Various other pathologists have reported simi- 
lar cases from aspiration of other oils Dr 
Wood has ably described the pathologic re- 
sponse of the lung to the irritation This, 
however, does not depend on any specific irri- 
tant 
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the Esophagus Dilated as a Result of Car- 
diospasm Clifton Med Bull, 1926 XII 
130-138 

DISCUSSION 

Dr F C Wood (New York City) Dr 
Doub’s paper has been most interesting, espe- 
cially in connection ivith several recent film 
fires M}'' interest m Uie matter arose from 
a stud}' of a case of nitnc oxide poisoning 
(3), for among other substances which are 
present in the fumes of burning films is nitric 
oxide M} studies i\ere chiefly on the mor- 
pholog} of the termmal lesion in the lung, which 
w'as a bronchopneumonia, accompanied bv 
filling of the alveoli wuth desquamated epi- 
thelium Since that paper w as published, man} 
similar observations ha\e been made, based 
upon the use of irritating gases during the 
War 

The lesions all possess a certain similant} 
The problem is an important one, because the 
destructive process leaves permanent changes 
in the lung In some infectious diseases also, 
a similar lesion is occasionalh found The 
question has been raised as to whether or not 
the increased frequency of cancer of the lung, 
observed of late, ma} not follow upon such 
a chronic pneumonn The introduction of 
slow-burning films helps the situation, but we 
still have the same industrial risks in the huge 
cliemical factories which have developed in 
this country since the War 

Dr Doub’s contribution, therefore, is im- 
portant as calling attention to the subject and 
describing the conditions which exist in so 
clear and elfcctiv'e a manner 

Dr. F C Christen sex (Racine, Wis ) I 
have a case under mv care of a man who was 
totalh incapacitated because of acid fumes 
He was a tool and die maker, working in the 
experimental department of a radiator factorv 
Thev were trvang to solder the radiators . »i 
masse rather than have individual men work 
on them Part of the radiator came in 
through a vat of hvdroehlonc acirl, and then 
was translerred into a vat of hot solder 
NaUiralh all tlie acid that was on the radiator 
portion to be soldered evajiorated from the 


heat, thereb} producing emanation of hvdro- 
chlonc acid fumes 

The man was working m a small, poorh 
ventilated room After working there for 
several months, he developed a decompensated 
heart This expenmental room was on the 
fourth floor ot the factorv and the tool room 
was on the first floor He was compelled to 
make numerous trips to the tool room, and to 
walk back up to the expenmental room He 
made Irom 15 to 20 trips a dav walking four 
stories 

When I saw him he had not been able to 
w ork for sev'eral months He had lost con- 
siderable w eight He had sev ere asthma, w ith 
marked emphv sema of the lungs and a marked 
dilatation of the heart The basal metabolism 
vv as normal There w as no toxic th} roid con- 
dition His blood picture was rather intercst- 
'Dg — l}mphocvtes were 63 per cent All his 
teeth had been removed in an attempt to rtni- 
cd} his condition, before I saw him He did 
have, however, a pair of badh infected tonsils 
There was complete nasal obstniction 
As I looked up the literature, 1 found that 
there was not a great deal written on h\dro- 
chloric and sulphunc acid fumes I did find 
however that the Consumers’ League of 
Massachusetts called attention to one factorv 
in which thev were watching mdividiials who 
used these acids, and the susceptible individ- 
uals were being transferred to other depart- 
ments Dr W A Rrenii, ot I ondoti, has c died 
attention to the fact that tarrv materials and 
acid fumes produce catarrh of the rcspiratorv 
tracts, with emphv sema and heart failure The 
“Industrial Hvgicne Bulletin of New ^ ork ’ 
reported bv Dr I emian states that siilijliiirie 
acid fumes and livdroelilonc aenl fumes are 
common causes ot rcspiratorv jiathologv 
Haggard in a iiublication ot 'Sale Lmversitv 
calls attention to the tact that livdrochlorn. 
and sulphuric acid tiimes are rapidiv absorbed 
bv the upper rcspiratorv tract Bieiiise these 
fumes are highlv sohiiile and the oniniarv tm 
ncr has to deal with ratinr small ipiantities 
there is rarelv aii} efTeet in the <lee(. resj.ira 
torv eirgans ot such workers 

In this case the treatment was epludriii to 
nasal mucosal nunibraiu iiid reiiiov d oi [I,, 
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tensity of the local irradiation reaction by a 
very great deal They remain, in the au- 
thor’s judgment, the most desirable form of 
implant If implanted directly through the 
hypopharvnx, however, tliey are open to the 


the accuracy possible when tlie part to be 
avoided (cartilage) is readily palpable 
More or less concurrent with the filtered 
radon work, x-radiation has come to be 
much more efficient technically and more in- 





Fig 1 Case 1 (left) Lateral view showing mass overhanging larynx 

Fig 2 Case 1 (right) Lateral view showing radon seeds in relative position 


same objection from the infection standpoint 
as the old original unfiltered glass implants 
— minus, of course, that phase which was 
intensified by virtue of the }>eta and soft 
gamma radiation of the latter 

Element needles or radon implants intro- 
duced tlirough the hypopharynv bv either 
direct or indirect vision are rarely placed 
with the accuracy which the operator would 
like to accord himself Such work usually 
lacks tlie advantage of stereoscopic vision 
It IS easv to insert a needle a centimeter or 
more bejond the point where it is thought 
to be placed If, as is more frequent than 
not, the implantation is at a tangent to the 
basal plane of grow'th infiltration, the danger 
of misphcement is increased In tlie aver- 
age case more implants must be inserted 
through ulcerating infected tumor tissue 
than through intact mucosa around iL The 
relatne position of implant to cartilage is a 
matter of conjecture, it is not placed with 


telhgently applied Voltage, filter, and skin- 
target distance have increased Dosage has 
been fractionated to the advantage of both 
the local and constitutional reaction Meas- 
urement of the individual dose is accurate 
and it can be duplicated The initial skin 
er}q;hema does not assume such prominence 
in x-ray therapy as it once did , consequent- 
ly, the total dose has steadily increased 
The hypopharyrtx is a favorable area for 
x-radiation and hvpopharyngeal growths, as 
a group, are as radiosensitive as any group 
of epidermoid carcinomas and more so than 
most The effort has, therefore, been made 
to care for as many of these growths as pos- 
sible bv external irradiation, many of them 
being sufficiently radiosensitn e to permit of 
this and within the limits of reasonable skin 
and soft-part reactions 
In some clinics, notablv that of Coutard, 
of Pans the method is extended to and in- 
tensified m an effort to care for all caret- 


RADIUiAf IiAIPLANTATION IN CERTAIN GROAA^THS OF 
THE HYPOPHARYNX* 
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M alignant gro^^ ths of the hj po- transferred to deptli in and about the tnnior- 
pharjnx present an unusual num- bearing area, the inflammatorv phase is not 
her of difficult tlierapeutic prob- onlv intensified but prolonged If the car- 
lems Practicall} all being surgically mop- tilages be unduly damaged b} irradiation 
erable, radiation therap^ in some form be- tins inflammatorv phase is still further pro-’ 
comes, of necessity, the onl}' means of treat- longed and intensified 


ment While most growths in this location 
fall within the general group of epidermoid 
carcinomas, the} nevertlieless vair^ widely 
in histologic structure, a fact w Inch calls for 
considerable variation m the method and in- 
tensity of irradiation therapy for the indi- 
vidual case Fortunately they are as a 
group ratlier more radiosensitn e than 
growths of similar histolog}' in the oral ca\- 
it} In spite of this, the hypophan'nv offers 
Its ow’n peculiar set of complicating factors 
Hypophar}'ngeal growths are at best tech- 
nically difficult of access Close obsenation 
in some patients is difficult and trying, con- 
sequent!}, there is interference witli proper 
cleansing during treatment procedures Sat- 
isfactor}" and complete palpation is usually 
impossible — and palpation is frequently of 
greater value than direct r isuahzation m de- 
termining the actual extent of an infiltrating 
growth On account of the location the 
processes of sw'allowing and breathing may 
be embarrassed , the former is usualK ham- 
pered to some extent and often serioush 
Breathing may be obstructed to the point of 
tracheotonn, while am ulcerating lesion in 
the Inpophar^nx increases the hazard of 
aspiration infection of the bronchnl tree 
For these reasons alone it is most important 
that swelling and local infection lx: aroidcd 
insofar as possilile 

If the cartilages of the Inpophannx In- 
come infected or if infected material lie 


El en tliough, under such conditions, pri- 
man healing without necrosis is obtained, 
tlie danger of secondary' necrosis is much 
greater on account of the low grade infec- 
tion remaining temporanh quiescent at 
depth m the tissues w Inch have healed on the 
surface In most instances retained infec- 
tion IS the inciting cause of secondaiw' necro- 
sis The normal fa\ orable reaction of tumor 
tissue to irradiation m any fonn is always 
discounted bi infection 
In tbe earh days of irradiation therapy 
when relatne intensities w'cre not as fully 
appreciated as now and when \-radiation 
was far less efficient, the h}popharyngeal 
growths were approached directh with ra- 
dium m some form Radium element nee- 
dles had a limited sphere of application— 
apart from all other technical considerations 
It was impossible in the majority of in- 
stances to keep them in place for adequate 
and accurate dosage Unfiltered radon seeds 
In direct implantation at that time ga\e Ixit- 
ter results The local reactions however 
were most seiert Due to tbe lx;ta and soft 
gamma radiation necrosis nns the 
rather than the exception TIik method of 
introduction and its resulting reaction cre- 
ated all of the conditions eminierated as un- 
desirable from an idealistic staiKliH)mt q he 
one point m faior of the method was tint it 
afforded a means of deluermg to the tniii„r. 
Ixiarmg area an mteiisite of irridiatioii suf- 
ficient to destroe the g^rowth 


. o f V -s Diiriiig tlic [list fcw \ cafs filtered railon 

O'’- seeds (0 1 mm gold) Iiaee reeliiced the 
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tensity of the local irradiation reaction by a 
very great deal They remain, in the au- 
thor’s judgment, the most desirable form of 
implant If implanted directly through the 
hypophanmv, hoivever, they are open to the 


tlie accuracy possible when the part to be 
aA'oided (cartilage) is readily palpable 
More or less concurrent with the filtered 
radon work, x-radiation has come to be 
much more efficient technically and more m- 




Fig 1 Case 1 IleftJ Lateral view showing mass overhanging larynx 

Fig 2 Case 1 (right) Lateral view sboiving radon seeds in relative position 


same objection from the infection standpoint 
as the old ongmal unfiltered glass implants 
— minus, of course, that phase which was 
intensified by virtue of the beta and soft 
gamma radiation of the latter 

Element needles or radon implants intro- 
duced through the hypopharynx by either 
direct or indirect vision are rarely placed 
with the accuracy uhich the operator would 
like to accord himself Such work usually 
lacks the advantage of stereoscopic vision 
It IS easv to insert a needle a centimeter or 
more beyond the point where it is thought 
to be placed If, as is more frequent than 
not, the implantation is at a tangent to the 
basal plane of growtli infiltration, the danger 
of misplacement is increased In the aver- 
age case more implants must be inserted 
through ulcerating infected tumor tissue 
than through intact mucosa around it The 
rclatne position of implant to cartilage is a 
matter of conjecture, it is not placed uith 


telhgently applied Voltage, filter, and skin- 
target distance have increased Dosage has 
been fractionated to the advantage of both 
the local and constitutional reaction Meas- 
urement of the individual dose is accurate 
and it can be duplicated The initial skin 
erj'thema does not assume such prominence 
in x-ray therapy as it once did . consequent- 
ly, the total dose has steadily increased 
The hypopharynx is a favorable area for 
x-radiation, and hypopharyngeal growths, as 
a group, are as radiosensitive as any group 
of epidermoid carcinomas and more so than 
most The effort has, therefore, been made 
to care for as many of these growths as pos- 
sible by external irradiation, many of them 
being sufficiently radiosensitn e to permit of 
this and within the limits of reasonable skin 
and soft-part reactions 

In some clinics, notably that of Coutard, 
of Pans, the method is extended to and in- 
tensified in an effort to care for all carci- 
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nomas of the hvpopiiarjnx by external ir- 
radiation Such ivork IS cxtremeh intcre>;t- 
ing and valuable — it should be obsencd and 
carried out tiitli an open mind Certain 
questions of doubt as to tlie extent of its ap- 
plicabiliU must of necessiti arise, since it 
calls for a rather nice decision between that 
which IS tolerable and that n inch is intoler- 
able on lichalf of the patient 

An\onc who has treated a senes of these 
cases b\ the large fixed total dose must iiaxe 
been impressed In certain features and 
shocked In others The eanation in re- 
sponse Ixitwccn indnidinls mth as nearh 
as possible eomparnbic grow tli Iiistological- 
h, IS pronounced Some tumors in the iipfier 
ranges of dosage mtensite seem to hart re- 
gressed conqileteh ami a tew month'- later 


break down again or increase m bulk, show- 

tne \\ ith the maximum mteiisuies of do- 
sage, the raw skin of the neck th . , , , 
dreness of the throat from mbdiitui mucTs 

secretion and altered sain ar^ secretion wnb 

its resultant adicrse influence o,, local m 
fcctioii, cannot Ik ignored TIk ,rkcd 
tntional distiirlnnccs the prouo„„^^,j 
erahred mflammaton reactions i„ n, 

(iisuaih requiring iv'st-nasabtnlic 
and frerpicntl) tricheotonn ) call for 
consideration T he autopsc tin,i,„j, 
main of these eases .are strongly slurJ>^ ^ '** 

of the uiifiltercd radon reactions of 

* 

etars.ago It is luimih itmg to h.u t i i 

, , ‘I' ilitnt 

come to autop-\ fret from tumor 

ft IS prnhihk tint certain clisst, ot 
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dividuals tolerate and accept such reactions 
better than others It is even possible that, 
with certain levels of our present-day social 
strata, it is best to accomplish as much as 
possible by external irradiation and there 
rest It IS questionable, however, if a meth- 
od which produces such intense reactions 
should be applied to all carcinomas in a 
given anatomical group , also, whether such 
reactions will be ultimately acceptable either 
within or without tlie medical profession 
We are all agreed that a substantial percent- 
age of liypopharyugeal carcinomas respond 
completely to external irradiation alone and 
of such intensity as to be generally accepted 
as reasonable m its reaction upon the patient 
With this short review of the work to 
date as a background, the writer offers a 
suggestion which, so far, has given promise 
of substantial aid with the more radiore- 
sistant growths in this anatomical zone It 
should be regarded as a suggestion or a pre- 
liminary'’ report rather than as ultimately 
proven work Its application is limited to 
that group of cases which respond slowly to 
external irradiation as the individual expo- 
sures accumulate, thereby suggesting that 
healing will be but transient or frankly in- 
complete within tlie limits of total dosage 
which fall short of superficial destruction 
of skin 

It is an effort to combine x-radiation 
within reasonable limits with the conserv'a- 
tive aid of filtered radon seeds (0 3 mm 
gold) or needles containing either element 
or radon The disadvantage of these im- 
plants, as pre\ lOusL indicated, in whichever 
form applied, lies in introduction through 
the oral cavitv and hipopharymx To ob- 
Mate these disadvantages a means must be 
found to introduce the implants m clean sur- 
gical fashion and accurately m relation to 
the infiltrnting base of the groudh The car- 
tilages must lie sufficienth aioided to pre- 
lent necrosis Tlie method must lie a simple 
one 111 order that it ma% be acceptable to 
and reasonable for the patient 



Fig 4 Case 1 Photomicrograph of tissue from 
epidermoid carcinoma, Grade II 


A Study of the anatomy of the hypo- 
pharynx by dissection and with the aid of 
plane and cross-sectional anatomical charts 
will show that the major portion, and fre- 
quently all of the base, of the usual hypo- 
pharymgeal growtli lies opposite a well- 
defined anatomical zone This zone extends 
from the midline backward to the carotid 
sheath and from the superior border of the 
lateral ala of the thyroid cartilage upward 
to the hyoid bone If the grouiih extends 
below this zone, it is intralaryngeal If 
above it, it is still accessible from the neck 
side, with tlie h) oid bone senung as a guide 
In tlie group of cases which have been 
done the external irradiation was carried up 
to the point of maximum erythema, short of 
skin destruction The reduced growth uas 
then studied accurate!) , b) Ixith indirect and 
direct laryngoscopic examination, m order 
to localize it relatne to the cartilages and 








^ drawing (o show location of growth in three nosiimn. fj\ 

;nor, (B) lateral, (C) anteroposterior positions (■{) postcrO' 


nomas oi the Inpophartnx bt external ir- 
radiation Such work IS extremeh interest- 
ing and a aliiable — it should be oiisen ed and 
carried out uitli an open intnd Certain 
questions of doubt as to the extent of its ap- 
phcabihta must of necessitj arise, since it 
calls for a rather nice decision between tint 
which IS toleralile and that which is intoler- 
able on liehalf of the patient 

Ana one aaho has treated a senes ol tiiesc 
cases ba the large fixed total dose mu«t hnac 
been impressed ba certain features and 
shocked ba other*' The aariation in re- 
sponse betaaecn indnidiials with as nearh 
as possible, comparable groat th histologicai- 
la , IS pronounced Some tumors m the iipjier 
ranges of dosage mtensita seem to Inae re- 
gressed completela and a few months I, iter 


break down again or increase m bulk, show- 
ing thcreba that surface healing was decep- 
tiac With the maximum inteiisitiLs of do- 
sage. the raw skm of the neck, the marked 
drancss ot the throat from inhibited mucus 
secretion and altered snluara secretion, with 
Its resultant idaersc innuence on local in- 
fection cannot lx: ignored 1 he marked nu- 
tritional disturbances the pronounced gui- 
crali/cd mnamniatora reactions m the thron 
(usualla retitiiring ixist-nasal-inlx leeding 
and frequeiitl} traelieotoma ) call for sericns 
consideration The aiitops\ findings 
mana of these cases ire sirongK snggr(.st,n 
of the iinfiltcrcfl radon reaitions oi s(.\(r,| 
aearsago It is luinniiatmg to lia\ e ijuta,,, 

come to antoj)s\ tree from luiiuir 

It is probable that certain classe-. ,,l 
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Fig 7 Case 3 Actual drawing made at the time of operation showing surgical procedure m stages 
(A) Dmsion of platysma parallel with anterior border of sternocleidomastoid (B) Reflection of platjsma 
(C) Posterior digastric belly and hypoglossal nerve exposed (D) Metastatic node exposed sufficiently for 
implantation (E) Division of external jugular vein 


earned out through a clean surgical wound, 
infection is entirely avoided When the im- 
plantation has been completed tlie wound is 
closed and a small rubber tissue dram placed 
m Its lower angle If needles have been 
used, the threads are earned out with the 
drain for withdrawal of the needles at the 
proper time 

The accompanjing drawings will sene to 
illustrate the procedure m botli the presence 
and absence of a complicating metastatic 
node, m unilateral and bilateral external ap- 
proach, and m the use of Iwth 0 3 mm gold 
radon implants and 0 5 mm platinum 
needles 


Ihe following two case reports accom- 
pany the drawings and may serve to give a 
clearer understanding of the sequence and 
intensity of treatment 

Case 1 T D , male, age 55 years Symp- 
toms of hoarseness and dysphagia, two to 
tliree months’ duration Loss of 10 pounds 
m weight Tumor mass arising m and ap- 
parently filling the left pyriform smus of the 
lart'nx, semi-pedunculated and overhanging 
the aperture of tlie lar}mx so that the cords 
and arytenoids \\ ere obscured to indirect ex- 
amination Dimensions, X 3 j <2 centime- 
ters Bv direct lanmgoscopic examination 
tlie interior of tlie larjiix w'as seen not to 


Inoid bone Following this, the zone just 
clescnhed in the neck w as exposed under lo- 
cal anesthesia and tlirough a lO-centimeter 
anterior sternomastoid incision As the skin 
and platjsma are retracted the anatomical 



carotid arterj mat he ligated (if deemed ad 
\isahle) in certain cases If hotli sides of 
the hjpophannx are imohed bt priman 
growth, the external approach may be bi- 
lateral With the appropriate exposure thus 



Fig 5 Case 2 (left) Lateral Meu showing distnlnition of platinum needles 
on right side o\er base of primarj growth Radon seeds show through from 
the left side of metastatic node 

Fig 6 Case 2 (right) Anteroposterior Mew showing radon seeds in meta- 
static node and platinum needles oaer the primaia growth site from the oppo 
site side 


landmarks referred to come into a lew or arc 
readily palpated A limited dissection along 
the anterior sternocleidomastoid Ixirder 
brings the structures of the carotid sheath 
into view The dissection at no point inter- 
feres w ith important blood suppi) All a ital 
structures arc safeguarded b) direct \ision 
If a metastatic node complicates the case, it 
can he implanted at the same time In fact 
if the most frequent node imohed in these 
c-uscs — that adjacent to the carotid Inilb — is 
enlarged, it senes as an additional holder 
and filter for implants not onl> for its own 
treatment hut for irradiation of the primarv 
growth as well If the priinar\ growth ex- 
tends upward into the base of the tongue or 
the lower pole of the tonsil the external 


made it is a simple matter to insert into or 
beneath the infiltrating base of the priman 
growth a sufficient dose of gamma radiation 
to care for it, in cither filtered seeds or nee- 
dles The implants are thus |)laccd acciirate- 
1} and are properh spaced under direct \i- 
sion The cartilages are palpable and lienee 
not oiih sene as landmarks but arc aioidtd 
in making the implantation If the imiilan- 
tation needs to lie carried well backw ird the 
carotid lesscls ma\ lie retracted and the im- 
plant placed deep to the plane of the its- 
scls Similarl), if the growth extends w,.|i 
upward, implants niae Ik. placed near to or 
al)o\e the Inoid hinc witlioiit damaging 
ciUier the Inpoglossal neneor the s„ ix 
ilhrv sain an gland ^incr the pro, ulnre 
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Fig 7 Case 3 Actual drawing made at the time of operation, showing surgical procedure in stages 
(A) DiMSion of platysma parallel with anterior border of sternocleidomastoid (B) Reflection of platysma 
(C) Posterior digastric belly and hypoglossal nerve exposed (D^ Metastatic node exposed sufficientlj’ for 
implantation (E) Dnision of external jugular vem 


earned out through a clean surgical wound, 
infection is entirely avoided When the im- 
plantation has been completed the wound is 
closed and a small rubber tissue drain placed 
in its lower angle If needles ha\e been 
used, the threads are earned out with the 
dram for withdrawal of the needles at the 
proper time 

The accompanying draivings will ser\ e to 
illustrate the procedure in both the presence 
and absence of a complicating metastatic 
node, m unilateral and bilateral external ap- 
proach and in the use of both 0 3 mm gold 
radon implants and 0 5 mm platinum 
needles 


Ihe following tw'o case reports accom- 
pany the drawungs and may ser\ e to give a 
clearer understanding of the sequence and 
intensity of treatment 

Case 1 ID, male, age 55 years Symp- 
toms of hoarseness and dvsphagia, two to 
three months’ duration Loss of 10 pounds 
in weight Tumor mass arising in and ap- 
parently filling the left pyriform sinus of the 
lar\nv, semi-pedunculated and overhanging 
the aperture of the larjmx so tliat tlie cords 
and arjdenoids w ere obscured to indirect ex- 
amination Dimensions, 2j/< X centime- 
ters B} direct lanngoscopic examination 
the interior of the lannx w^as seen not to 


Fig 8 Case 2 Continuation of surgical draiiing. Fig 7 (j4J Carotid bulb exposed — ^jugiilir \ciii, 
sternocleidomastoid muscle and metastatic node retracted posteriorlj Vagus nene is shonn nlieii the 
\ein IS retracted (B) Implantation of metastatic node nith radon seeds (C) Implantation of platinum 
needles oxer base of the pnmarj growth (D) Placement of last needle posteriori} b} retraction of the 
carotid bulb The needle lies deep into it and well awai from the x-igus nene (L) Schematic drawing 


of needles and seeds in cross-section 

be inxolted No nodes }\ere palpable in tlie 
neck 

HistoloffV — Papillan transitional cell 
carcinoma showing slight adult tendencies 
(squamous features), Grade 2 Films of the 
laraaix in two planes showed a rounded mass 
in the region of the pariform sinus extend- 
ing abo\e the larxnx, with some ajiparent 
compression of the upper end of the csopb- 
agti' 

Trcaliiiciit—Uijxh aoltage x-radiatioii 6 
cm circular field 200 K \’ , 0 75 nun Cu 
plus 0 1 mm \I hltcr 50 cm distance in- 


dnidtial exposures 400 r, total doses 2,400 
r to each side of the neck within one month 
Samptomatic impro\ement but \cn slight 
change in the sire of the tumor Lbiilatcral 
surgical exposure tliroiigdi left neik inime- 
diateb Soft nodes presumabh umniohcd 
found posterior to the carotid bulb (lold 
radon im[)lants S iii numlier 2 me each m- 
serted in base of growth and 7 im,,I uits J 
me each inserted m soft nodes ;.ostir„,r t.. 
the carotid bulb Ifeibiig iinronii.bc ,tid 
nmrnxation to swallowing lerv mod, r ,ti 
no interference with breathing no tiss.u ,k 
crosis regression (onipleU joriforni 
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Fig 9 Case 2 Schematic drawing to show location of the primary growth in three positions and 
metastatic node m two planes and in relative relationship to the pnmary growth (A) postero-antenor, 
(B) antcro-postenor , (C) lateral 


normal, and weight normal at end of twelfth 
^^eek 

Case 2 I W , male, age 58 years Symp- 
toms of eleven months’ duration consisted 
of soreness in throat, intensified on swallow- 
ing, progressive, slight loss in weight, 
marked loss in strength The patient had 
found a larger sliirt collar to be necessary 
for three months A tumor mass, exten- 
sueh ulcerated and apparent!}^ beginning 
on the right base of the tongue, involved the 
epiglottis and extended to the left base of 
the tongue On the right side it circled 
alxmt the wall of the hv pophar3Tix, en- 
croaching posteriori \ on the esophageal en- 
trance and the adjacent arj-tcnoid In the 
lower left neck there was one metastatic 
node 3X4 centimeters 


Histology — Incompletely differentiated 
epidermoid carcinoma. Grade 2 

Treatment — ^High voltage x-radiation, 
factors as for Case 1, except 10 cm circular 
field, individual exposures 400 r, total dose 
1,600 r to each side of the neck, with 10-cm 
circular field, plus 400 r to each side, wuth 
6-cm circular field, within a penod of 24 
days Regression partial Six days later 
surgical exposure was done to the left neck, 
a 15-cm incision Gold seeds, 10 in num- 
ber, 2 me each, were implanted in the meta- 
static node Platinum needles, 0 5 mm wall 
thickness and 26 mm length, 5 in numlver, 
10 me each, were inserted parallel with ves- 
sels and with each other in muscular tissue 
between the thyroid cartilage and tlie hyoid 
bone The posterior needle was placed be- 
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Fig 10 Case 2 Photomicrognph of tissue from 
cpidcnnoid cnrcinomn Grade II 


iieatli the carotid artery The woi 
closed with dram and tlie platimin 
were removed after 34 hours, inak 
tal dosage from needles of appro 
1,600 millicurie-hours 

Following the withdrawal of tin 
from the left neck, the right neck 
posed through a 10-cm incision anc 
WTre placed as on tlie opposite sid 
value of 7 me each at that period, 
hours, total dose approximatelv 1 
licurie-hours 

There w^as no difficultv with hea 
period of hospitalization being te 
Sw^allowmg w\as uncomfortable 1 
painful At the end of ten weeks f 
beginning of the treatment, regress 
complete, there w'as no necrosis, tlic 
had returned to normal, the strenj 
general appearance were excellent, t 
scars were supple and but shghtlv no' 


» ^ r 



Hr n Cross sccti.m throucli tlH middJc ]f, ,ni. r-' ) 
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THE ADVANTAGES AND DISADVANTAGES OF LARGE 
CHAMBER MEASURING APPARATUS" 

By ALBERT K. MERCHANT, M D Philadelphia 


A NY ionization chamber larger than 2 or 
r\ 3 cubic centimeters in volume is too 
“"“large for use m a phantom or for the 
determination of radiation intensity upon 
the patient’s skin For the purposes of this 
paper, an)' chamber of volume greater than 
3 cubic centimeters is considered a “large” 
chamber However, the actual volumes of 


or (3) of organic material, or a special 
material and construction such as will insure 
the ionization current being constantly re- 
lated to the “primary standard” readings 
As advantages of the “large” chamber 
may be listed the following 

1 The ionization current can be large 
enough to allow of use of a relativel) 



Fig 1 Ionization chamber at surface of cjhndrica! phantom, diameter 
14 cm , length 25 cm built to imitate neck or limb 


ionized air in the ' large” chambers witli 
which we hare had experience have been 
from 20 to 300 cubic centimeters 

Large lomz.ation chambers may be ( 1 ) of 
metal construction, suitable for permanent 
mounting m the filter position, (2) of tire 
all-nir t}pe, suitable for direct determina- 


tion of the r (so-called "priinar)' standard”). 


*Kcail before the 
at the Sc%cntccnlh 
Dec 4 1031 


Itadiolacical Socitly of North Amenc: 
Annual VcrtinR at St IxiUrt Not 30 


rugged “micro-ammeter” for measuring tlie 
current 

2 Even ivhen not designed for use with 
a micro-ammeter, current may be measured 
wntli a galvanometer instead of an electro- 
scope The special advantage of this is the 
ease with whicli one can avoid leakages and 
field distortions, because the galvanometer 
plate and lead are w'lthin a fraction of a \ olt 
of the guard ring potential 
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o With suitable construction and pre- small ionization chamber alone, provided all 
cautions, a large ’ chamber ma's be built so readings are taken m the beam witliout scat- 
that It will measure the x-ray beam directly ter-back and are then carefully modified b\ 
in r per minute (a so-called “priman’’ stan- proven factors based upon the qualih of 
dard”) radiation, skin-target distance, and size of 



Fjgf 2 Ionization chamber at 44 mm depth near center of phantom used 
for Figure 1 


Lack of portabiliti is one of the disadian- 
tages of the “large” chamber and this is not 
merelv because of tlie large size of the 
chamber itself but because the charged plate 
or plates must lie supplied \\ith fairh large 
currents at high roltages, necessitating 
either large and heaa \ drj cells or "B-bat- 
ten eliniimtor ” The principal disadran- 
tage of the large chamlier is the iinpossibil- 
it\ of using it on the patient's skin or incor- 
porating It in a phantom Therefore it can 
be used onK for determination of mtcnsiti 
m the free beam (without scatter-back) 

In spite of the disadiantages ju-t cmimcr- 
ated the large ionization chamlier ma\ be 
used succcssfulh and with a higher degree 
at aceliraei tlian can Ik obtained with tlie 


field Such factors hare been supplied to us 
b\ the w'ork of Dessauer, Holtlniscn, 1> 
skme, Failla and Oiiimbv, and others It 
IS an unfortunate fact that no two of these 
are in perfect agreement This lack of 
agreement is probabh incurable because of 
certain defects inherent m the sm ill ioniza- 
tion chamlxirs which haie been need with 
phantoms and on the patient s skin 

We recenth liccame interested m obtain- 
ing similar correction factor- suit ilile for 
use III connection with radiation to tlie ntek 
Tor this purpose we used ,i bakchte cvlnider 
11 cm in diameter and 25 cm long filled 
with water The small loniz-ifion cIi niiiier 
of a \ ictoreeii r meter was half immer-ed 
in tile water and reading- were in ule with 
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changes in quality of radiation and in size 
of field A similar set of readings was made 
witlr the ionization chamber in the middle of 
the phantom, 44 mm below the surface of 
the water In making these measurements 
a metahx therapy tube was used, energized 
by a valve tube “constant potential” installa- 
tion, Avith a 10 per cent voltage ripple 
Figure 1 shows graphically the results of 
measurements with the chamber at the. sur- 
face, half immersed, and Figure 2 with the 
chamber immersed, 44 mm below the sur- 
face of the water, near the center of the 
phantom 

We would like to call attention to the 
need for biological data on this subject of 
the effect of size of field upon the surface 
intensity The ionization chamber, no mat- 
ter how small, is not the ideal indicator for 
this work The invaluable work of Dr 
Francis Carter Wood and others, with Dro- 
sophila eggs, points the way to a real deter- 
mination of the value of the scatter-bnck 
figure 

CONCLUSION 

The large ionization chamber of the In- 


ternational Standard t\^pc must remain the 
instrument for the primary determination of 
the r, but is applicable only to the x-ray 
beam, in air 

The large ionization chamber of tlie 
“wall” type, permanently placed m the filter 
position, and used m conjunction with a gal- 
1 anometer or micro-ammeter, is of value as 
a check upon the constancy of the x-ray 
output 

At present, the most accurate method of 
determining the intensity upon the patient’s 
skin IS to determine the output m r, meas- 
ured m the beam, without scatter-back, and 
then to calculate the skin intensity by refer- 
ring to charts and tables based upon area ir- 
radiated, aolume and type of tissue, and 
teclmical factors It is to be hoped that fur- 
ther work with Drosophila eggs or some 
other biological medium will enable us to 
increase the accuracy of these calculations, 
but even with the incomplete figures at 
present available, one can arrive at a closer 
approximation by the above method than by 
placing a thimble ionization chamber upon 
tlie patient’s skin 


ROENTGEN PELVIMETRY" 

A DESCRIPTION OF THE GRID METHOD AND A MODIFICATION 

Bj HERBERT THOI^IS, HD, FACS Yale Unn crsitj School of !Medicine 

New Haxtn, Conn 

From Department of Obstetrics and GjTiecolog>, and the Department of Roentgenology 


F or tlie past ten j ears, this Qinic has 
been interested m roentgen pelvimetry' 
During that period, we have, by means 
of numerous communications (see refer- 
ence';), endeay'ored to emphasize the impor- 
tance of applving roentgenometric methods 
of diagnosis to the problems of pehimetry 


T ’i pratitudc to the late Dr yv i 

Uariehl for h^ interest and the fine co-operation of hts di 
r^rtment in off^ni: eterj posMble aid in the furtherance t 
the»e Mudi^ Thi< paper wa^ iubmitted for publication pno 
to hu death and 1 am plad to »a> that due acVnonlcdi 
mcnl wai nude to him dunng hi' lifetime ock-nonicni 


(6), fetal cephalometrj' (8, 9, 10), and the 
determination of fetal maturity in utcro At 
the present time yy e are convinced tliat only 
by roentgenometric means may the true pro- 
portions of the superior strait be deter- 
mined, and, furtliermore, tliat the ordinary 
external methods of pely imetry' are not only' 
occasionally fallacious, but they may be 
quite misleading 

The present communication deals pn- 
niarih' w ith the method that yve are noyy em- 
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ploying for pehimetrv^ For those inter- 
ested in fetal cephalometr)'^, attention is 
directed to references to tliat subject (8, 9, 
and 10) In this communication it is the in- 
tention to repeat somewhat the description 



Fig I Measuring the distance of the superior 
strait above the scnsitue plate bj means of calipers 
and plumb lines 


of the technic described in 1929 (6) and, in 
addition, to demonstrate a modification 
which mat proie useful 

An^ procedure of tins kind, to be of use, 
must be simple rapid, and accurate Fur- 
thermore, it must be ai ailabic for use bi 
others than experts in roentgenologic or oli- 
stetne diagnosis All of tliesc conditions 
seem to be fulfilled b\ tlie method herein de- 
scribed Indeed for the past tw o ) ears the 

majorite of our peh igranis hm c been taken 
soleh b\ a technician trained in our Roent- 
genologic Department 

cFNTiMrTPR rum mftiiod 

(lur procedure m this metbod m^^ lie 
siimmarived b\ stating the following 
1 The jiatient is placed on the roentgen- 
.igrapliic table m the sciiiircciimhtnt 

position 

^ Ibc leiel (>l file <-ujierior strait aboee 
the -eiiMti/td film IS cstablidud (Fig 

n 


3 The tube target is centered alioiit 5 cni 
posterior to tlie sjmpliysis, at 32 in 
from the sensitized film Tlic ex- 
posure is made 

4 The patient is removed from the table 



Fig 2 Adhesive 
nb placed for 
identification on 
‘‘posterior point ' 
te, the space be 
ivvccn the fourth 
and fifth lumbar 
V ertebre 

tlic tube target and sensitized film re- 
maining ui situ 

5 A lead plate, or centimeter grid, with 
perforations exactl} 1 cm apart is in- 
troduced into the s.aiin, plane as tli.il 
prev loiish occupied bv the superior 
strait and a second (fiasb) exiiositre i- 
madc on the same sensitized film as w is 
used m the previous exposure (Fig- 3) 

6 Devclojimeiit of the film shows tlit ou(- 
Jitic of the superior -trait iiid the 
shadows of the perlor ition- the dis- 
tance IiclweLii wliirb njirv-tiit lenti- 
nulers m the jd me of ilit snjierior 
strait fl ig D 1 bt lull rojMi^ti rif ir 
and trail-' er^ dnimler- of fli, 

nor -trait mav )k read diru th f„ 
addition a jit Iv icrrapb oi tin rn.r 
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strait m its true proportions may be 3 The distance of the posterior adhesive 
drawn on centimeter-squared paper by tab above tlie table is measured with calipers 
following tlie course of the shadow of and the point at which the lower ann comes 



Fig 3 The centimeter grid Under the thin alu- 
minum protective sheet is the lead grid with per- 
forations exactlj 1 cm apart By means of the sup- 
ports, the grid may he raised and lowered to any 
position 

the superior strait and transcribing it 
(Fig 6) In the modification pre- 
sented later m this communication this 
becomes a matter of simple tracing 

POINTS IN DETAIL 

1 Tt\o points on the external body of 
the patient must be identified, namely, a 
point on the anterior surface about 1 cm 
below the upper and anterior border of tlie 
symphysis pubis, and a point on tlie back at 
the interspace between the fourth and fifth 
lumbar vertebral For purposes of identi- 
fication, this IS marked usually v itli a small 
adhesne tab (Fig 2) An imaginars' line 
between tliese two points traverses the 
anteroposterior diameter of tlie superior 
strait The accuracv of tins imaginarj' line, 
for all obstetric purposes, is entirelv ade- 
quate 

2 The patient is placed in a comfortable 
position on the roentgenographic table The 
back IS supported In means of a back rest, 
and the patient assumes the semirecumbent 
position A foot board at the end of the 
table scr\ cs to stead\ the patient The 
lower dm of the back is unco\ered and the 
surface of the bod\ o\cr the semphisis and 
lower abdomen are made rcad\ for palpa- 
tion 


Fig 4 Roentgenogram of a small round pelvis 
The diameters of the superior strait read directly 
anteropostenor, 9 75 centimeters , transverse, 10 5 
centimeters 

in contact witli the table is marked The 
level of the anterior point at tlie symphysis 
pubis is fixed by a plumb bob (Fig 1) 

4 The target of the tube is centered at 
a point about 5 cm posterior to the upper 
border of the symphysis, from 30 to 36 in 
above the sensitized film Usually -we use 
a 32-in distance The exposure is made 
We have not felt that it is essential for the 
patient to hold her breatli The technic of 
exposure, etc , is essentially that of taking 
the usual anteropostenor pelvic roentgen- 
ograms The exposure is vaned, of course, 
with the individual patient, tlnckness of tis- 
sues, etc 

5 With the tube and sensitized film still 
in position, the patient is removed from the 
table The centimeter grid is placed in the 
same plane as tliat occupied by the superior 
strait This is accomplished bv bringing 
the anterior portion of the grid under the 
anterior plumb bob, and for the posterior 
point, bringing another plumb bob dowm to 
tlie point of the upper arm of the posterior 
cahper measurement (Fig 1) Tlie ante- 
rior and posterior portions of the gnd toudi, 
on the upper surface of the grid the points 
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ploMiif,’- for i)Ll\iniclrv For those inter- 
ested in fetal cejihalomctrv, attention is 
direeted to refeiences to that siiliject ( 8 , 9 , 
and 10) In this coinnnimcation it is the in- 
tention to repeat somewhat tlie description 



Fig 1 ^fcT-uniig Ihc disHnee of lltc superior 
stmt •lbo^c tlic SLnsiti\c phtc lij menus of cnlipcrs 
nnd plumb linc^ 


of tlie technic described in 1929 ( 6 ) and, in 
addition, to demonstrate a modification 
w hicli ma^ pron e useful 

Any procedure of this Kind, to be of use, 
must be simple, rapid, and accurate Fur- 
thermore, It must be an ailalile for use by 
others tlian experts in roentgenologic or ob- 
stetric diagnosis All of these conditions 
seem to be fulfilled by tlie method herein de- 
scribed Indeed for tlie past two 3 'ears tlie 
majoritn of our peh igrams have been taken 
solel} bn a technician trained m our Roent- 
genologic Department 

CENTIMETER GRID METHOD 

Our procedure in this method maj’ be 
summarized bv stating tlie follonn ing 

1 The patient is placed on tlie roentgen- 
ographic table in the semirecumbent 
position 

2 The lenel of the superior stmt above 
tlie sensitized film is established (Fig 

1 ) 


3 J he tube target is centered about 5 cm 
posterior to the sjmplinsis, at 32 m 
from the sensitized film The c.\ 
posurc IS made 

4 ’’Ihc pitient is remoned from the table 



Fig 2 Acllicsinc 
lib placed for 
idenlification on 
"poslcnor point ’ 

If, the space be- 
tween the fourth 
and fifth lumbar 
\ ertebrJE. 

the tube target and sensitized film re- 
maining III situ 

5 A lead plate, or centimeter grid, nnitli 
perforations e.xactlj’^ 1 cm apart is in- 
troduced into die same plane as that 
pren louslj occupied bn the superior 
strait and a second (flash) exposure is 
made on die same sensitized film as was 
used m die previous exposure (Fig 3) 

6 Den elopment of the film show s the out- 
line of die superior strait and the 
shadonn's of the perforations the dis- 
tance between which represent centi- 
meters in the plane of the superior 
strait (Fig 4) The anteroposterior 

and transnerse diameters ot the supe- 
rior strait man he read directh In 
addition, a peh igraph of the superior 



THOMS ROENTGEN PELVIMETRY 


129 


unng the true distance of the superior strait 
above the film, indeed, he should be, with 
but little experience, within an error at least 
of 2 cm , in which case an error of not more 
than 0 25 cm ma}'^ be expected in the result 
Assuming, furthermore, that the identi- 
fication and establishment of the level of the 
anterior point, or siunphysis pubis, can be 
made to a point of accuracy within 1 cm , 
the problem becomes essentially the deter- 
mining of the posterior point, i e , the space 
between the fourth and fifth lumbar i^erte- 
brae Our experiments have shown that 
this postenor pomt may varj^ as much as 4 
cm before an error of 0 5 cm occurs in tlie 
result I am convinced that the method is 
reasonably accurate for portraying the true 
contour and diameters of the superior strait 
with an error, at most, of from 0 2 to 0 3 
centimeters This is all that practical obstet- 
rics demands 

It IS true that to depict a somewhat simple 
procedure in words oftentimes makes the 
subject appear to be one of complexity, and 
those V ho have seen our technic will bear me 
out that in this instance such is the case We 
rarely take more than 15 minutes for tlie 
entire procedure, allowing six minutes for 
the development of the film 

MODIFICATION OF THE GRID METHOD USING 
THE PELVISCOPE 

In determining the usefulness of a modi- 
fication bv which the distortion, due to 
di\ ergence of the ra^ s, level of the superior 
strait, etc , might lie corrected visualh hr the 
examiner tlie apparatus depicted here (Fig 
5) has proied useful The eve of the exam- 
iner occupies the position of the target of the 
x-ra\ tube and mcws the de^ eloped film 
through a glass centimeter grid placed in the 
poMtion formcrh occupied In the superior 
strait of the patient The le\ el of the supe- 
rior strait for this latter purpose mai be de- 
tcrmmcd b\ means of the plumb bobs or cn- 
t>rch In calipers measuring from the sensi- 


tive film to the points of identification above 
W e use the latter method 

We place directly on the sensitive film 
identification marks (iron washers), resting 
on the film holder, marking the following 



Fig 6 Pelvigraph used in this Clinic for 
filing with the patients chart The supenor 
strait IS shown in its true proportions 


three points ( 1 ) the center of the film un- 
der the target, (2) the pomt under the 
symphysis which represents the point of con- 
tact of the lower arm of tlie calipers , (3) the 
pomt under the posterior pelvic measure- 
ment which represents the point of contact 
of the low^er arm of the calipers in this posi- 
tion It IS obvious that the eyepiece of the 
a lewer must be in same horizontal plane as 
the center of the developed plate m the view- 
ing box In other avords, the conditions 
aa-hich obtain vertically m making the expo- 
sure are made horizontal for cona''enience 
When the dea^eloped film is aueaa'^ed, it be- 
comes possible to trace avith a aa'ax pencil 
the course of the superior strait directh on 
the glass grid, this tracing representing the 
true superior strait It maa then be traced 
directly on centimeter paper, which can be 
filed with tlie patient’s chart (Fig 6) 

For aaant of a better term I haae called 
tins apparatus a “pelaiscope” It has one 
ada antage oa er the centimeter grid method 
m that a tracing of the superior strait in its 
true proportions becomes aaailable How- 
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of the plumb hobs With the ^-rul m posi- 
tion, a scLond (/lash) exposure is made on 
the previousl\ exposed plate 

6 Tlie plate is developed and \ icw cd 

7 The centimeter f^rid (Fi/r 3), which 


patient {t c , tlic space between the fourth 
and /iflli lumbar eerlebr.e) may appear to 
lie a little indefinite riiercforc, from our 
experiments of tins latter kind wc found 
that a liberal latitude, or leeway of proce- 



Fig S Ihc pchiscopc — ^an nppamtus for -Mcwing roentgenograms of the 
superior strait through a glass centimeter screen 4, ejcpicce, B, glass centi- 
meter screen, C, \ieuing box 


IS manufactured for me, must be aer\ care- 
fully calibrated 

ACCURACY OF THE METHOD 

From tlie clinical point of new, we hate 
on numerous occasions tested tlie accuraca 
of the method both on dried pelves and in 
living patients In tlie latter w^e hate been 
able to check our results at laparotomt 
measurmg directly the anteroposterior diam- 
eter of the superior strait We are con- 
vinced from tliese clinical experiments that 
the metliod is accurate to within 2 mm , 
whicli, for obstetric purposes, we feel is en- 
tirely adequate 

We hate also conducted a senes of ex- 
periments by means of line projections and 
shadotvgraphs We realire that the finding 
of the posterior point on the surface of the 


dure, tvas possible w itliout materially affect- 
ing the end-results 

Some results of these experimental proce- 
dures may be of interest Assuming tliat 
the superior strait is parallel to tlie film at a 
let el 15 cm abote the film, and tlie target 
of the tube is 32 in above the film and cen- 
tered ot er the superior strait, and tliat tlie 
anteroposterior diameter of the strait is 11 
cm, at this 15 cm -level tlie divergence of 
the rajs will produce a sliadotv, waking tins 
diameter 13 5 cm on tlie plate At the 13 
cm -level, tlie divergence w ill give 13 25 cm 
on tlie film, at tlie 17 cm-le\cl tlie diver- 
gence wall produce 14 cm on the film In 
other w'ords, in a 4 cm -difference of lei el, 
there is a difference of but 0 75 cm m the 
shadow, w'hich represents but 0 6 cm ni the 
final calculation The examiner will cer- 
tainly be well within a 4 cm -error of nieas- 
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unng the true distance of the superior strait 
above the film, indeed, he should be, with 
but little experience, within an error at least 
of 2 cm , in which case an error of not more 
than 0 25 cm may be expected in the result 
Assuming, furthermore, that the identi- 
fication and establishment of the level of the 
antenor point, or symphysis pubis, can be 
made to a point of accuracy within 1 cm , 
the problem becomes essentially the deter- 
mining of the posterior point, i ■<? , the space 
between the fourth and fifth lumbar verte- 
bra: Our experiments have shown that 
this posterior point may vary as much as 4 
cm before an error of 0 5 cm occurs in the 
result I am convinced that the method is 
reasonably accurate for portraying the true 
contour and diameters of the superior strait 
with an error, at most, of from 0 2 to 0 3 
centimeters This is all that practical obstet- 
rics demands 

It is true that to depict a somewhat simple 
procedure in words oftentimes makes the 
subject appear to be one of complexitjs and 
those uho have seen our technic will bear me 
out that m this instance such is the case We 
rarelv take more than 15 minutes for tlie 
entire procedure, allowing six minutes for 
the development of tlie film 

MODIFICATION OF THE GRID METHOD USING 
THE PELVISCOPE 

In determining the usefulness of a modi- 
fication bv vhich the distortion, due to 
cln ergence of the rai s, level of the superior 
strait, etc , might be corrected visuallj" b} the 
examiner, the apparatus depicted here (Fig 
5) has proied useful The eje of the exam- 
iner occupies the position of the target of the 
x-ra\ tube and mcus the dei eloped film 
through a glass centimeter grid placed in the 
position fomierh occupied In the superior 
strait of the patient The lei cl of the supe- 
rior strait for this latter purpose ma\ be de- 
termined In means of the plumb iiolis or en- 
lirch In c ilipers, measuring from the sensi- 


tive film to the points of identification above 
We use the latter method 

We place directly on the sensitive film 
identification marks (iron washers), resting 
on the film holder, marking the following 



Fig 6 Pelvigraph used in this Clinic for 
filing with the patient s chart The supenor 
strait is shown in its true proportions 


three points (1) the center of the film un- 
der the target, (2) the point under the 
symphysis which represents tlie point of con- 
tact of the lower arm of the calipers, (3) the 
point under the posterior pelvic measure- 
ment which represents the point of contact 
of the lower arm of the calipers in this posi- 
tion It IS obvious tliat the eyepiece of the 
V lewer must be in same horizontal plane as 
the center of tlie dev eloped plate in the view- 
ing box In other words, the conditions 
which obtain v^ertically in making the expo- 
sure are made horizontal for conv^emence 
MHien the dev^eloped film is viewed, it be- 
comes possible to trace with a wax pencil 
the course of tlie superior strait directly on 
the glass grid, this tracing representing the 
true superior strait It mav then be traced 
directly on centimeter paper, which can be 
filed with the patient’s chart (Fig 6) 

For want of a better term I have called 
this apparatus a “pelv iscopc ” It has one 
adv antage ov er the centimeter grid method 
in that a tracing of the superior strait in its 
true proportions becomes available How- 


no 
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e\cr, It IS ob\ioiis tli.it tilt pthistopc ni.it 
be used in conibiii.ntioii witli tlit ccnlinitltr 
ctnd iiictliod 111 wliicli c.asc the pl.nss /,'nd is 
pl.nccd between the e^c of the obsentr and 
the Mewing- bo\ containing the dt\ doped 
film witli tlie dots of the lead grid It is 
adjusted m such a wae that the cross-sec- 
tions of tile glass grid superinipose c\actl\ 
the dots on the film \Vhen this is accom- 
plished the tr.acing mav be made which rep- 
resents the outline of the superior strait in 
its true proportions 

To those interested in ceplialoinetre m 
Ufa a, the pehiscopc should pro\e useful 
Not onh m.ae the occipitofrontal diameter 
be determined as in the grid method hut a 
tracing of the profile of the cranium in its 
true proportions can be made This should 
prme helpful not only m studies having to 
do w'lth fetal m.atunU i/i iitcro, but m in- 
vestigations concerning the effect of labor 
upon the molding of the fetal head 
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ROENTGENOGRAPHY OF ACUTE BRONCHOPULMONARY 
DIPHTHERIA. IN ADULTS" 

B} NOXON TOOMEY AfD, FA CP PAi.Maio\ Missouar 


T he gravity of acute tracheobronchial 
diphtheria without larangeal, faucial 
or nasal symptoms to w'am the practi- 
tioner, the rant}’- of the disorder in adults, 
and tlie paucity of literature on the subject, 
wnth the general unfamiliarity of practition- 
ers concerning it, justify, aae believe, the re- 
jxarting of the tw’o cases that tlie autlior has 
had the opportunity to study 

Diphtheria of the trachea and bronchi is a 
well knowm condition when extension from 
the larvnx is taken into consideration Most 
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physicians ven" hkeh recollect illustrations 
showing diphtheritic membranes renioied 
from the respirator} tract as a more or less 
perfect intennl cast of the tracliea and 
larger bronchi So almost invanabl}’' are 
cases of tlie sort secondary to ]ar}’ngeal 
faucial, or nasal diphtliena that it was at 
first and for a long time, believed to be 
absolutely the rule for tracheobronchial 
diphtheria to be an extension from a supe- 
rior focus Hence, for a long time the only 
recognized pninan bronchopulmonar} epi- 
sode of diphtheria was the bronchopneu- 
monia tint uas -ivcll known to complicate 
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not a small portion of tlie cases, particularly 
in infancy and early childhood This 
bronchopneumonia was generally believed to 
be due to secondary" organisms, even after 
diphtheria bacilli had been demonstrated by 
culture to be present in the areas of broncho- 
pneumonia in from one-half to two-thirds of 
the cases (20) Even in the exceptional 
cases m which the diphtheria bacilli ap- 
peared to be m pure culture in the pneu- 
monic areas, there was, or was assumed to 
be, clinical evidence of diphtheria m the 
fauces nose, or larynx 

The dictum that diphtheria is always pri- 
mar) above the larjmx was, however, shown 
to be erroneous (at least for infants and 
children), by the careful clinical work of 
Jacobi (6) Up to then intimations of the 
occurrence of a primarj'^ tracheal diphtheria 
in children had been asserted by a few 
(1, 2, 3, 4, 5), and those who quoted them 
approvingly, but the fact was denied by 
Orth, Hans Eppmger, and Samuel Gee 
Place (21) and others have said it was not 
according to their experience Thus it is 
to Jacobi that we are indebted for the first 
indisputable evidence that diphtheria in child- 
hood occurs occasionally as a primary focus 
in the trachea, without laryngeal involve- 
ment at the outset Jacobi ei en showed 
that in such cases an extension upward 
(“ascending croup”) to the larvnx although 
it iisiiallv occurred, uas not invariable 
When lanmgeal im oh ement develops, as 
it sometimes does, tliere is, of course, little 
thought or practical attempt to ascertain if 
there uas a preceding tracheal focus The 
laix ngeal ini oh ement gn es u aming so that 
antitoxic serum is often resorted to in time 
to prevent a bronchial occlusion hence the 
extent of the tracheobronchial involvement 
never is known That larv ngeal inv'oh'e- 
incnt docs not occur secondarv to tracheo- 
bronchial diphtheria in all cases is however, 
i distressing and often fatal fact, as such 
va'.cs arc cared for madequatelv , due to the 


misconceptions arising from an erroneous 
diagnosis 

In adults, diphtlieria of the tracheo- 
bronchial mucosa has been observ^ed in an 
extremely wide range of virulence, from 
fulminating cases of the most acute, malig- 
nant character to those of a chronic, ev^en 
inveterate, type without toxemia and wuth 
local symptoms of only a minimal or mod- 
erate character Some symptoms are a plas- 
tic (pseudomembranous) bronchitis (36), a 
fetid bronchorrhea (29), or possibly only 
a catarrhal (33) or ob' iterative ty^pe of 
bronchitis (32) The chronic type is caused 
b)'^ avurulent diphtheria bacilli (35) It 
IS uncertain what proportion of the chronic 
cases are secondary to a supralarvngeal 
diphtheritic infection, probably the majority^ 
are, although some are very likely primary 
tracheobronchial infections 

The chronic type will not be further re- 
ferred to in tins paper as the author’s ex- 
perience has been vvitli the malignant ful- 
minating and the acute vurulent ty^pes of 
bronchopulmonary diphtheria 

Among the cases of tracheobronchial, 
membranous (pseudomembranous) inflam- 
mation reported m the epoch before the dis- 
cov'ery of the Coryncbacteriimi d-iplifhencc 
by Loffler, m 1884, undoubtedly a few in- 
stances of primary and of secondary tracheo- 
bronchial diphtlieria in adults were reported 
under such names as (pseudo) membranous 
bronchitis and croupous tracheitis But it 
would not now lie proper to attempt to spec- 
ify the cases because there is lacking bac- 
teriologic proof concerning their nature “ 
With the exception of tlie unconfirmed 
cases referred to above, tlie first to call at- 
tention to tracheobronchial diphtheria in 
adults vv as Goodall (23) in 1895 and Evv^art 


nfli, q' «rly case rtwrts consult the Index Catalogue 
agf EE" U S Vemy V ol 11 up 
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and Hunt some four ^ca^s later (28) 
From tlieir mc.agcr reports, it seems, how- 
e\er, that Goodall’s and E\\art and Hunt’s 
adult cases were Ixith secondary to pharyn- 
geal or laryngeal diphtheria Numerous 
bacteriologicalh lerified cases of primary 
tracheobronchial diphtheria in children have 
been reported since 1893 (7, 8, 9, 10, 11, 
12) With the exception of eight additional 
acute cases in adults (13, 21, 25, 27, 30), 
the only otlier cases m adults that have been 
reported were of the chronic type (32, 33, 
34, 35, 36) Trousseau was said to ha\e 
had a case of primary tracheobronchial 
diphtheria some time prior to 1898 but I 
have been unable to find details concerning 
It (21, 24) In 1917 Dr W G Mac- 
Callum, the pathologist, told me that he 
knew of an unreported, fulminating case in 
an adult, and that he considered the condi- 
tion extremely rare 

The subject has been most broadly dis- 
cussed by Lynah ( 13, 37), who has had con- 
siderable bronchoscopic experience with 
tracheobronchial diphtheria in infants, chil- 
dren, and adults Ljmah wrote as follows 


“I am firm in my belief that the great ma- 
jority of these membranous stenoses travel 
from below upward, and this statement is 
borne out by direct larjmgeal and broncho- 
scopic examination on cases recognized prior 
to the third day of the disease, tlie larynx not 
being involved, and diphtheritic membrane en- 
countered only when the lower tmehea and 
bronchi are reached when the foreign body 

obstruction is plainly visible 

“If in all of these cases the membrane 
started pnmanlj m the larynx, we would 
never fail m our diagnosis, for the constricted 

"^hofthe laryngeal ty^e would put us on 

our guard, but such is not the case m these 
low membranous types of diphtheri 
condition starting primarily in the bronch is, 
I feel overlooked in many instances and d.ag 

Lsed bronch.p„=»mo„,a ^ 

, ^,nrl that there is such a disease as 


the lookout for tiic former condition, I can 
set no reason uliy any grave error in diag- 
nosis sliould be made I visli to make myself 
perfectly clear on this point, and not lead any- 
one to believe that I consider all of the sec- 
ondary and latent pneumonias tracheo- 
bronchial diphtheria, I am speaking of tlie 
primary' involvement of the lung, accompanied 
by' marked cyanosis early in the disease, 
asthmatic dy'spnea, and peculiar but inconstant 
physical signs distinctive of bronchial obstruc- 
tion” (13) 

Of 50 cases of tracheobronchial diph- 
theria reported by' Lynah, 22 of the 47 juve- 
nile cases, or 46 8 per cent, were definitelv 
primary' below the larynx, w'hile five cases 
w'ere possibly' so, thus alxiut one-half of all 
his cases of tracheobronchial diphtliena in in- 
fants and cliildren w'ere primary' below the 
lary'iix None of Welford’s 24 cases at tlie 
Chicago Contagious Disease Hospital was in 
adults (16) , these, with other known juve- 
nile cases, would gn-e a ratio of seien juie- 
nile cases for every adult case 

Although tlie series is too small to afford 
statistical data, it may be said that, of tlie 
acute tracheobronchial cases in adults re- 
ported to date (Table I), sei'en yvere in 
yvomen and fiy'e w'ere in men, four w'ere 
primary tracheobronchial and eight w'ere 
secondary' to laryngeal and/or phary'ngeal 
diphtliena Sei en died and five recovered 


TABLE I — Lyy'SEvr; adult cases reported 
TO date 


Observer 


Sex of 

Patient Age Location 


Termina- 

tion 


Goodall (23) 
Ewart and 
Hunt (28) 
Levinson (30) 
Ljmah (13) 
Lynah (13) 


Lynah (31) 
Dupuy (26) 
MacCallum 
Place (21) 
Ely (27) 

Toomev 

Toomey 


(25) 


Female 18 Secondary Death 


Female 

Female 

Female 

Male 

Female 

Female 

Male 

Male 

Female 

Male 

Male 


rn §*^^°udary Recovery 
50 Secondary Death 
Secondary Recovery 
30 Probably 

pnmary Death 
35 Secondary Iicco\ cry 

22 Primary Death 

23 Secondary Death 

’ Secondary Recovery 
67 Secondary Death 
28 Pnmary Death 
23 Pnmary Rccovco 
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C\SE REPORTS 

Case 1 CO, male, age 28 years, en- 
listed man. Medical Department, National 
Army, detailed as ambulance driver 
(motor) Born of Scandinavian and Ger- 
man parentage Height, 6 feet, weight 
about 180 pounds, robust, but below average 
muscular development There was sugges- 
tion of lymphatic habitus Previous health, 
as far as was remembered, had been satis- 
factory and without any wasting ailment in 
recent years Patient had never had diph- 
theria The previous medical history’ had 
otherwise no bearing on the present illness 
He was considered to have had no minor 
ailment immediately preceding the present 
illness 

Present Illness — The patient returned 
from a tour of duty as motor ambulance 
driver at 2 00 p m , Dec 1, 1917, feeling 
his usual self At 4 00 he felt a trifle 
queerly and rested on his bunk until 6 00, 
when he went to mess with accustomed ap- 
petite After eating a satisfactor}-^ supper 
he remained in his quarters playing cards 
and smoking, but retired at tattoo (9 00 
p M ) as he then felt a little more tired 
than usual He slept well until 4 00 a m , 
when he auoke feeling cold, but he had no 
rigor or semichill He slept brokenly until 
6, then arose witliout definite discomfort 
and ate breakfast with relish He reported 
to me for duty at 7 50 a m Although I 
rememliered having seen tlie man on only 
one or two previous occasions, I obsen'ed 
a marked pallor, and, despite his protesta- 
tions of feeling well, I told him he looked 
too ill to go to duti A prelimmar) exam- 
ination, winch included inspection of his 
phan n\ elicited chiefii a pulse rate of alxiut 
124, a temperature of 101° F, and, seem- 
mgh, a somewhat shallow^ respiration of 
Mighth increased rate The tonsils and 
fauces buccal mucosa and anterior narcs 
had all appeared quite normal and ccrtainh 
presented nothing to arrest the attention 


Marked pallor, the first sign noticed, was 
then observed to be suffused wuth a tinge 
of cyanosis The heart was clearly not de- 
compensated, although rapid and weak, and 
there was no evidence of acute dilatation of 
the stomach or gastric distress There had 
been no history of traumatism The abdo- 
men now^here showed tenderness or rigidity 
Stethoscopic examination of the chest 
yielded bare,ly audible sounds of an extreme- 
ly irregular, bizarre character, chiefly 
whistling, and bronchial rales Percussion 
of the thorax excluded the existence of a 
w'et pleurisy Feeling assured that the man 
was seriously ill, although he admitted to 
only some sense of muscular w^eakness, 
“shakiness,” and a little difficulty m clear 
vision at near distances, I decided to re- 
examine his throat, altliough it certainly had 
looked perfectly normal and without so 
much as a plug of mucopus coming from 
his nasopharynx 

On re-examining his throat, I inserted my 
finger to his epiglottis, suspecting, from the 
sounds in his chest, some foreign body or 
painless lesion in a paralarjmgeal sulcus, 
notw'ithstanding his retaining normal de- 
glutition and voice sounds The maneuver 
to retract the base of his tongue and expose 
his lar}"nx for inspection (under direct sun- 
light), which w^as momentarily successful 
(and show^ed nothing \ isible), caused him to 
cough and strangle Molently The cough, 
the first he had had, brought up a strip of 
false membrane about 2 cm wude by 15 cm 
long, wLich I extracted manually Contin- 
ued strangling and coughing brought up tw'o 
more pieces of equal or slightly smaller size 
The man, wdio was then c) anotic, pros- 
trated, and in a cold sw eat, w'as wTapped in 
blankets and placed recumljent on a w'heel- 
htter, on which he was sent at once (then 
about 8 15 A ir ) to a recoiery room at the 
nearest w ard Recognizing the false mem- 
brane as almost certamh diphtheritic, espe- 
cialK in ^ lew of tlie man's apparent impend- 
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mg circulatory collapse, I sent it 1)\ orderly 
to the lalxiratory with request for immediate 
direct smear and report In telephone 1 
ordered .all the available anti-diphtheritic 
serum to lx; sent to the waard, and notified 
the Chief of Medical Screicc A positnc 
Klcbs-LofTler report w as received, and, as I 
was primarily m an executive capacity at 
the Base Hospital, I turned the case over to 
the chief 

'^Vll available anti-diphtheritic serum 
(some 16,000 units) w'as gnen to the man 
(intramuscularly only) .about 9 00 A m As 
tbc m.an w^as moved to tbe diphtheria isol.a- 
tion w'ard he w'as passed through the X-ra\ 
Department, and a stereoroentgenogr.am 
w as made about 9 30 a m 

About 11 00 A M , the patient commenced 
to cough up more niembr.ane, gagging .and 
strangling considerablv Although under 
the constant care of medical officers, the 
man died suddenly of acute cardiac dilata- 
tion, undoubtedlv superinduced bv a stran- 
gling spell, at 11 20 a m , or exactly three 
and a half hours after he proposed going to 
•dub" 

Necropsy tlie same dav show^ed the 
trachea and all primary and secondan" 
bronchi to be covered with a thick, glain. 


translucent, non-hemorrhagic tenacious 
nseiidomembrane Long denuded areas rep- 
resented the site of the pseudoniembr.ane, 
which was coughed up The 
brane was about equally distributed between 
the two lungs, but tliere was a preponder 
ance m tlie lower lobes In the latter, most 
of the smallest bronchi showed a thin, glai^^ 
coating of fibrinous exudation There we 
:: arL of aenus or l.rooc.,opn=u™on. 
The pleural cavities contained a small exce 
I erofibnnous exudate and the pencarcha 
Ic Troportionalelv more alroot a.Mv cote 

sac propora heart wall, 

centimeters Cultures 

ventricular blood. Incr. and 

positive for Klebs-Loffler bac.II. The 

w as m extreme diastole 


J he nasal sinuses, nasoph.ai^iix, fauces, 
tonsils, and larynx showed nowhere am en- 
gorgement or plastic imolvenicnt, tliei were 
ciilturalli negatne for Klchs-LofTlcr liacilli 
There were no sulKUt.aiieous or iisccral 
Iiemorrii.ages except for numerous minute, 
siiliendotliehal hemorrhages in the ventne- 
iilar (cardiac) c.aMties 

Tlie stereoscopic roentgenogram showed 
an almost bilateralh equal, fairh uniform, 
feathery opaciti throughout most of the 
chest but with greater densiti in a ten wide 
central zone, the apices being i irtuallv free 
from abnormal sliadows and tlie inferior 
borders almost so The bronchial architec- 
ture was distincth iisible through the gen- 
eral featlien opacib The heart w'as mod 
erately dilated 

The differential white count was normal, 
at least not characteristic, and the leukoc)'te 
count w-as alxnit 13 000 The er^throc^tes 
show'ed marked basophilic degener.ation 
(stippling) but w'ere otherwise normal 

Case 2 f F single, male 23 lears of 
age, student at business college St.ature 
71 inches, w'eight 115 pounds of Irish de- 
scent, tliird of five children 

The phvsical development had been com- 
promised since the third lear of life by ex- 
tensive infantile parahsis which left the pa- 
tient wntli a w ithered left arm, a w e.ak right 
arm, and a par.al) tic b pe of chest, but w ith 
almost complete recoi en' in his low'er limbs 
There had been a light attack of influenza 
12 years earlier, but otherwase no acute ill- 
ness since childhood .and no diphtheria The 
tonsils, w'hich had been chronicalh infected 
for man} a ears occasionalh became siilj- 
acutely inflamed and c.aused a moderate de- 
gree of secondarv anemia A tendencA to 
catarrhal nasal sinusitis manifest onlv in 
changeable aa eatlier, had onh a er} slighth 
compromised nasal Aentilation Init AAith his 
chronic tonsillitis it had at times occasioned 
a non-productiA e cough The latter AAitli 
his parahtic bpe of chest had popnlarh 
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fixed on him the suspicion of pulmonarj^ tu- 
berculosis There was no eiidence of an 
essential deficiency in diet The environ- 
ment was that of a rural home adjoining a 
small town Immediately prior to present 
illness the patient had been physically depre- 
ciated by a motor drive, twice dailv, of 35 
miles m addition to his school work 

Present Illness — While attending school, 
patient sat next to a fellow-pupil who had a 
severe sore throat There had been no diph- 
tlieria or other exposure in the town in 
which the patient resided The illness be- 
gan Nov 12, 1930 He first noticed a 
“tightness of tlie chest” as though he had a 
“deep cold on his lungs,” but witliout the 
least pain He did not cough, and other- 
wise felt his usual self except that he noticed 
he was more sensitive to cold wind tlian 
usual (it was a windy day), but the young 
man did not ha^e even a slight rigor or 
“creep\^ chillv sensation ” He slept well 
that night after drinking a hot lemonade to 
"break up the tightness of his chest ” 

The following day he arose, feeling well 
enough to go to school While cranking his 
automobile he found his mouth suddenly 
filled with large quantities of blood, some- 
thing that had never happened to him be- 
fore He consulted a doctor, who gave him 
some medicine and advised rest, intimating 
his diagnosis u as pulmonarj^ tuberculosis 
The patient remained at home but ex- 
perienced a recurrence of hemoptvsis late 
on the da) he consulted the doctor and fre- 
quently in tire following two days, with 
increasing weakness, h) perhidrosis, some 
feicrishncss, and loss of appetite, but with- 
out soreness of throat, hoarseness, difficult)’’ 
in swallowing or cough, except wuth he- 
moptysis 

The following da), as the hemoptysis 
continued profuseh and almost constant!), 
the plnsician whom he had consulted was 
summoned to the patient’s home The doc- 
tor left some pills and advised sending for 
the priest as he anticipated a fatal outcome 


and w'as understood to say he could do noth- 
ing for him 

November 17, four dais after the definite 
onset, I w^as summoned to patient’s home at 
noontime The patient was then constantly 
expectorating large quantities of blood (but 
no membrane), avas too aveak to move from 
a semi-reclining position, had a fea er of 
102° F , respiration of 26, great anxiet) , and 
a tense pulse of 132 His nose and tliroat 
aa'ere absolutely negatia’e No headache or 
tlioracic pain had been noticed White 
blood count avas 11,500 Folloaving mor- 
phia (gr 0 5) by hypodermic and an icebag 
to his precordium, the hemoptysis ceased ex- 
cept for blood-tinged sputum (wntliout 
membrane) Seven hours later, after fluids 
had been forced, and morphia repeated, the 
patient avas removed to the hospital for 
stereoscopic roentgenogram of chest and for 
laborator)’^ examination A tliroat culture 
avas made routinely but avas anticipated ba 
direct smear of pultaceous material tliat the 
patient avas caused to cough up during the 
process of inspectmg his larjmx, avhich 
shoaved no visible exudate 

Laboratory Fmdmgs — Nov 18, 1930 
8 00 A 51 Hemoglobin 65 per cent, red 
blood count, 4,670,000, index, 0 8, aa'hite 
blood count, 7,500, segments, 67 per cent, 
stabs, 14 per cent, lamphocjiies, 15 per cent, 
large mononuclears, 4 per cent Throat cul- 
ture (taken 15 hours before) aa'as negatiae 
(’) for diphtheria bacilli Antiformin 
preparation for tubercle bacilli aa^as nega- 
tiae Repeated swabs from the nose and 
tliroat avere negative for diphtheria bacilli 
b) culture and direct smear 

Noa'-ember 18, tlie smear having shoaved 
immense quantities of diphtliena bacilli 
(Alberts stain) and apparent absence of 
otlier organisms in the pultaceous material 
obtained from the trachea, the patient was 
gia'en 30,000 units of diphtheria antitoxin 
intramuscularla and, 20 minutes afterw'ards 
10,000 units intravenoiisla , for quick effect 
An additional 10,000 units were maen in- 
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tra^cnoll‘^lv 12 hour*; later Tins amount 
\\a<; consKlcrcd uccc‘;sar\ in mcw of the nn- 
puidinp circulatorv coll.ijisc and the exten- 
‘;nenc‘;s of the hronchoi)ulnionar\ invoUc- 
ment as demonstrated In stercoscojiic roent- 
genograms 

Tlic roentgenograph ic picture (Tig 1) 



Fie 1 Cise 2 Roentgenogram taken four and 
one-Llf days after first hemoptysis, or six days 
from probable time of onset Posterior neii, but 
reicrsed and iiewed from in front 


nas tliat of a hilns and proximal, to more 
or less distal, pen-truncal infiltration of 
comparatively slight densitj A diffuse 
hazy to featherj appearance prevailed, yvitli 
margins not so sharply defined as m the 

pneumonias and bronchopneumonias of 
pneumococcic and septic origin 

In general, there yyas a tendency to radi- 
ate upyvard, laterally, and dounyyard from 
tlte lulus, the latter tyyo ^irectioj pre- 
dominating This lV''''^om ^- 

tions distinguishes the condition rorn oc 

elusion of a bronchus by a foreign tody 
The centering of the density around tlie 

Inlus and large bronchi, 

isolated areas of density, distinguishes tli s 

condition from hroncliopneumonia 


astatic malignant foci, multiple abscesses, 
etc Either or both lungs ma) Ix. affected 
1 he comjiaratiy t slight density was prolnb!) 
due to the fibrinous character of the e\u 
date This latter contained less iron and 
chloride and jihosjihate salts of the alkali 
earth elements than does blood and the cel 
lular infiltrates 

No membrane or pultaceous material iias 
brought up at any tunc folloiiing the injec- 
tion of the antitoxin Improicment uas so 
dramatic that no cardiac or respirator)' 
stimulant seemed nccessar), hence none was 
administered iMorjihine (gr 
dermic) was replaced by codein (0 5 gr) 
cien three hours b) mouth Hyperhidrosis, 
apprehension and sense of thoracic constne- 
tion ceased yyithin a few hours, c}anosis dis- 
appeared rapidly , and the appetite returned 
gradually The cough became more persis- 
tent for tyy'o or three days, although the 
markedly (bright red) blood-tinged sputum 
y\as of small quantit), thin (slightly 
frothy ), and easily raised 

The temperature, which w'as 104° F on 
admission to the hospital and 103° F just 
prior to administration of antitoxin, rose 
to 106° F (yvitli chill) one hour later It 
dropped to 100° F h) the forty-eighth hour, 
and ney'er aftenvards rose more than one 
degree, tlius excluding a co-existing broncho- 
pneumonia of pneumococcic, streptococcic, 
or related type The respirations dimin- 
ished from 26 per minute before adminis- 
tration of antitoxin to 20 per minute by the 
thirtieth post-antitoxm hour 

On Noy ember 19 the patient yvas remoyed 
to his home, still y'ery w eak and w itli a pulse 
rate of 130 Some precordial pain y\as no- 
ticed despite absolute bed rest Insulin, 
units from 10 to 12 and about twenty -fiye 
grams of glucose (100 gm of cheap candy) 
were taken thrice daily for fiye days tivice 
daily for the next fiy e day s, and once daily 
for the next four da) s 

After 10 days of absolute bed rest the 
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patient was allowed up gradually, and was 
able to walk out-of-doors by the end of the 
following week He was not, however, 
fully ambulatory until about December 10, 
about four weeks after onset However, as 
considerable shortness of breath persisted 
noticeably, the patient was placed on strych- 
nine m fairly large dosage and Fowler’s 
solution in small dosage Various combina- 
tions of these drugs, cod liver oil, and an 
iron tonic were employed intermittently and 
in generallv decreasing dosage for the fol- 
lowing five montlis, as the patient came to 
office saying he felt the need of them, and 
experienced considerable benefit when he 
took them 

By May, 1931, the patient had ceased to 
notice any shortness of breath on exertion 
and had gained 15 pounds m weight above 
pre-diphthentic norm 

SUMMARY 

A review of the literature clearly indicates 
the extreme raritv with which primary 
bronchopulmonarj' diphtheria in adults, 
without secondary laryngeal or faucial in- 
volvement, has been recognized and re- 
ported 

Some cases of "laryngeal diphtheria’’ are 
primarily tracheobronchial Taking these 
cases and the unrecognized bronchopulmo- 
nary cases into consideration, primar}' 
tracheobronchial diphtheria m adults is not 
so extremely rare as the pauciti' of literature 
on the subject would indicate 

The obscure nature of the ailment its 
rantv and the lack of common knowledge 
concerning it makes carU diagnosis unlikely 
although not difficult when once suspected 
As a little known cause of preicntable 
deaths u should reccne wider recognition 
\ rapidh dci eloping toxemia of insidious 
onset with pallor, bronchial obstruction, 
cianosi'^, or other swnptonis of impending 
circulaton collapse should espccialh in the 
presence of abnornnl auscultator) signs 


over the chest, lead to pseudomembrane in 
tlie bronchi being sought for by direct 
smear, expulsion (induced coughing), and 
by roentgenogram, despite absence of in- 
flammation or fibroplastic exudate in tlie 
fauces, nasopharynx, or larynx 

As early diagnosis is of vital importance 
if life is to be saved, it is believed tliat roent- 
genologists should be especially acquainted 
wnth tins condition and its radiographic ap- 
pearance A large proportion of tliese cases 
will be recognized early by radiography 
ratlier than by cultural or bacterial inspec- 
tion methods, due to the negative aspect of 
the fauces, larynx, and nasophaiymx 

A chronic type of diphtheritic tracheo- 
bronchitis has been described by others 
The prognosis is extremely grave, vir- 
tually fatal for fulminating cases, but, for 
those of moderate virulence, tlie prognosis 
is slightly better than for laryngeal diph- 
theria of like virulence, provided a correct 
diagnosis is established within three or four 
days of onset A single massive dose of 
antidiphtheritic serum should be immediate- 
ly given, partly intramuscularlj and partly 
intravenously, and the heart is supported b> 
absolute rest, insulin, and suitable cardiac 
stimulants, both primarily and also during 
the period of delayed cardiac deterioration 
Two cases, both in young adult males, are 
reported , one of the fatal fulminating type, 
and one of intermediate virulence, with re- 
covery- followung the employment of only 
antidiphtheritic serum in large dosage in- 
tramuscularlv and intravenously, and insulin 
and glucose to support the heart 
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duces a siiarp image of objects at varying 
distances and conveys tlie knowledge of 
these differences to our mental conception 
Wundt, in 1862, published the following 
data concerning the role of accommodation 
for the recognition of depth 


RECOGMTION 

OF ViVRlATION OF 

distances 


ACCOMMODATION 


Recognized threshold 
Distance of a thread 

distances of 

trom the eye 

Approximation 


(cm ) 

(cm ) 

(cm ) 

250 

12 

12 

200 

8 

12 

100 

8 

11 

80 

5 

7 

40 

45 

45 


Wundt concluded tliat by accommodation 
alone absolute distances could not he 


at all , approvimation and remov^al, however, 
could be recognized with certain limits 
Convergence is the result of the co-operation 
of both eyes which obsen^e identical sub- 
jects from different viewing points — paral- 
lactic observation The angle enclosed be- 
tween the axial rays of the individual view- 
ing beam (viewing line) is greater, of 
course, for close objects than for distant 
ones This angle normally ranges from 0 to 
15 degrees It must also vary individually 
somewhat witli different pupillan' distances, 
which averages 6 5 centimeters Wundt also 
published the following data concerning 
thresholds for recognition of distance by 
convergence (plus accommodation) 


RECOGNITION OF VARIATION OF 
BY CONVERGENCE 

DISTANCES 

Recognized threshold distances oi 
Distance of a thread 

from the eyes 

Approximation 

Rcmoa’al 

(cm ) 

(cm ) 

(cm ) 

180 

35 

5 

150 

3 

3 

no 

2 

2 

80 

2 

2 

1 

50 

1 


He concluded from his investigations that 
by our ability of convergence (plus accom- 
modation), without any secondar} help, we 
are unable to correctly judge distance, but 


changes in distances can be recognized quite 
well 

These important primary factors are of a 
purely physical nature and will apply equal- 
ly to roentgen- and jihoto-stereoscopy They 
are individual mvariables, entirely bevond 
our control Their importance and accuracy, 
as shown, arc limited 


SnCOXDARV FACTORS 

In some respects photographs (v isual im- 
ages) and roentgenograms are principally 
different records and tliese differences enter 
materiallv' into the recognition of space 
Photographs depict surfaces, vvdiile roent- 
genograms depict more or less transparent 
or intransparent objects, the degree of 
roentgenographic transparency depending 
upon atomic weight and tJnekness, neither 
one of which is in a simple relationship to 
tridimensional shape and size 
In photographs, objects pictured sharply 
are recognized as located closer to tlie ob- 
^rv'er than those delineated less clearly 
The reverse holds true for roentgenograms, 
as objects close to the film, that is, distant 
from the observ^er, cast more clearly defined 
shadovv^s than tliose distant from the film 
and closer to the observer, and as clear-cut 
roentgenographic demonstration depends to 
a great extent on the density of tlie various 
points of a roentgenogram, it becomes ap- 
parent that definition must be an unreliable 
factor for evaluation of topographic rela- 
tionship as well as of size and shape 
In the cases of visual obsen^at.on and 
photographs we realize tint certain objects 
obscuring others must be located closer to 
us tlian the obscured A similar conclusion 
cannot applj to roentgenograms , a dense ob- 
scuring shadow mav be located anv where 
within the projecting beam Consequently 
entirel} intransparent objects for installed’ 
metals and their salts regardless of their 
location, usually appear m roentgenograms 
as homogeneouslv structured two-dimen- 
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sional planes — silhouettes They obscure all 
other objects covered by the corresponding 
portions of the unage-producing beam, but 
no sunple relationship exists between these 
sdhouettes and the objects casting them 



Semi-transparent large objects of homoge- 
neous consistencj", on the other hand, permit 
of demonstration and recognition of their 
borders, but their internal space, structure, 
and surfaces are not obsened, and a plas- 
tic impression — for instance, of a heart, dia- 
phragm, liver, or hidner s — may not be antic- 
ipated They v ill alv aA s appear as flat 
discs, unless tlieir lumina are made opaque 
This, of course, applies also to all other in- 
sufficiently demonstrated detail, including 
such as mai be image-producing in uni- 
directional projections onh or mai assume 
quite discrepant shape vith parallactic pro- 
jection Orientation vithin photographs is 
facilitated considerabh b^ course, shape, in- 
tensitx and gradation of lateral shadows, 
such aid IS cntireh lacking in roentgeno- 
grams Geometric and air-perspectn e are of 
considerable importance for our orientation 
m space and m pictorial images in roent- 
genograms these factors are cntireh missing 
In this connection it should also be men- 
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tioned that stereo-roentgenograms as yet 
cannot be obtamed simultaneously ivith one 
single exposure and that, consequentlv, tech- 
nical efforts are spoiled not infrequently by 
changes in location and shape of the object 



under imestigation Detail of roentgeno- 
grams IS less sharply depicted than that of 
photographs on account of inherent charac- 
teristics of the projecting focus, the use of 
intensifjnng screens, and the presence of sec- 
ondarj'- radiation Contrast of roentgeno- 
grams, on the other hand, is usually much 
greater than tlrat of good photographs, not 
to the adA antage of the record produced, as 
tins will alwaAS contain under- and o\er- 
exposed parts, as a result tlie continuiU^ 
and plasticity of roentgenograms are much 
impaired, especially w hen contrasts are par- 
ticular!) pronounced (The latter fact is re- 
sponsible for quite a few failures of roent- 
gen-stereoscopic obsen ations ) 

It is m ident that all these secondar\ fac- 
tors mentioned belong to the realm of ph\s- 
lologic optics In this field empiric experi- 
ence undoubtedh competes with objectne 
phjsical obsen ation Unquestionabl) when 
obsen mg roentgenograms we are confront- 
ed with records for the obsen ation and 
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CA filiation of winch all these latter factors 
arc of rather insignificant importance We 
hereforc, have to rely chicfiy upon observa- 
tion and recognition based on pnmao fac- 
tors onh As roentgen-stereoscopy tints m 



dominated by factors of purely physical na- 
ture, one should consistent!)’- attempt to com- 
pl) strictly witli well-defined simple physical 
laws when producing stereo-roentgeno- 
grams, and also during tlieir study It is not 
to lie denied tliat subjectn e stereoscopic im- 
pressions can be obtained from pictures 
which by no means fulfill correct physical 
requirements Our optic apparatus does not 


deliver to him as poor an optical instrument 
as otir eye, deserved to be discharged E\- 
penence ,md acquaintance with objects 
make ns oierlook apparent mistakes and 
create the illusion of correct shape As 



Fig 7 


Fig 8 



liecome aware of even gross distortions soon as measuring deuces are 
Helmholtz, the great physicist, supposedly into such images, die disproportions 
remarked once that an apprentice w'ho dared apparent Consequently our nmi shoul^^c 
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correct objective stereoscopy, which not only 
creates an esthetic impression or a deceiving 
illusion but permits of exact, when neces- 
sarj^, measuring evalution of the records 
secured 

GENERAL TECHNICAL CONSIDERATIONS FOR 
ROENTGEN-STEREOSCOPY 

Ordinarily, when stereo-roentgenograms 
are made, tlie radiographer merely makes 
two films, displacing the tube an arbitrary 
distance between the two exposures Otlier 
conditions are usuallv little considered 


Rarely is it noted how the films later should 
be inspected, nor are the displacement of 
the tube and the distance between focus and 
films arranged m accordance with conditions 
prevailing during later inspection of tlie 
films This leads to representations which 
are spatially incorrect One should attempt, 
however, to make each stereoscopic image 
correspond witli angles and distances to the 
object under investigation, so that one ma^ 
have not only images correlating space when 
observed m the customary manner, but im- 
ages which may at an> lime be used for e\- 


sr 
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act spatial determinations Wt, tliercforc. of the tube, therefore, should be from 65 to 
strive for so-called taiitoinorphic images and 66 mm (2 55 to 2 6 inches) 
are satisfied with homoiomorpliic images 3 Tlie central or axial ray in eacli ex- 
only when for specific reasons the tantonior- posiire must strike the film at right-angles 
phic representation is less advantageous from the tube and the point of incidence 



Fig 12-A Stereoskiagraph of Hassehvander Note marks of axial rav s 
and measuring dence m rear ■’ ' 


We shall first consider the conditions re- 
quired for the production of a tautomorphic 
image, that is, of an image whidi accurately 
corresponds to the object in all angles and 
dunensions For tins, the following rules 
are specifically important 

1 Observation should take place at a 
distance equal to that used during exposure 
(or vice versa) 

2 The distance of the tube-shift should 
correspond to tlie pupillarj^ distance of the 
obsen^er (slight differences in the pupillary 
distances of different obsen^ers are of rela- 
tivelv little practical importance) In the 
case of determination of measurements the 
discrepancies produced bv such differences 
can be calculated easily The average shift 


must be marked In case other angles are 
used, tlie degree and plane of inclination 
must be noted, so that it may be reproduced 
during observ'ation bj^ proper angulation or 
inclination of the illuminated films During 
observation of the films these marks must be 
arranged in such a way tliat the central ray 
from the eye of tlie observer falls at a right- 
angle to this mark The fact that this ray is 
reflected in a mirror stereoscope does not 
change this condition, vvfliich is easily met by 
markers on tlie illuminated surfaces of tlie 
viewing apparatus The marks of tlie axial 
rajs on the films have tlien to be coincident 
vv ith those on tlie illuminators Even though 
the proper placement of the pictures is much 
facilitated, such markers are missing m most 
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Fig 12 -jB Sighting device for axial rays in the 
Hasselwander stcreoskiagraph 


Viewing apparatus Later on we will de- 
scribe the stereoscope designed by Hassel- 
wander which IS equipped n ith such markers 

4 It must be noted on each film for which 
eye it is to be used in the viewing apparatus 
That IS, the film taken with the tube shifted 
to the left must be \iewed with the left eye, 
the one taken with the tube shifted to the 
right must be viewed with tlie right eye 

5 Care must be taken that the films are 
observed in the same direction in which they 
were exposed If, for instance, during a 
thorax exposure, the subject leans with his 
chest against the cassette, the film must be 
so adjusted that an impression is produced 
as if we were looking into the chest from 
behind (ortho-stcreoscopic image) If w'e 
were to new the films reversed, tlie result 
would be a pseudo-stereoscopic image We 
shall explain this later on When a mirror- 
slercoscopc is used, the films must be set up 
with rcierscd sides to compensate for the 
rci crsal produced In the mirror This how- 
c\cr, holds true onh for two-mirror sterco- 



Fig 13 Beyerlen's stereo-orthodiagraph 


scopes like those suggested by Wheatstone 
In the case of four-mirror stereoscopes, the 
reversal is, of course, corrected by the sec- 
ond reflection 

MOST FREQUENT AND IMPORTANT DISTOR- 
TIONS OF THE stereoscopic IMAGE 

Frequently, x-ray workers do not know 
the meaning of the terms ortho- and psendo- 
stcrcoscopy, nor do they realize the possibil- 
ities of distortion through inaccurate w'ork- 
ing Anyone can get an idea of these con- 
ditions by making a cube of wire and ob- 
taining stereoroentgenograms of it In case 
of tautomorphic stereoscopy, the resulting 
image must again be a cube Most persons 
w'ould be considerably surprised to see quite 
different images produced w'heneier the 
conditions of exposure and obsen'ation men- 
tioned alxive are not fulfilled Tins leads to 
misconceptions which ma\ be so misleading 
that absolutcl} mistaken relationships may 
be construed eventualli in a human body 
The principal sources of errors w ill be ex- 
plained b\ means of a few geometric figures 
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1 ORTIIOSTEREOSCOPIC IMAGE 

iMgtirc 1 shows a square 4BCD of which 
two images are produced by the lensf>i-^ 
C, and C; These images, w'lth the points 


w'hicii are the corners of tlie original square 
VVe can, therefore, also regard the images 
and aJ}idiCi as stereoscopic pictures 
It IS practicalli immaterial wdietlier w'e base 



Fig 14 Reaves radiograph-scope. Note possibilitj of simulta- 
neous angulation and inclination of illuminated film-carrj'ing sur- 
faces Films are centered by self-adjusting double duplex curtains 
The instrument has first surface mirrors binocular lenses and 
chromatic illumination, but is not equipped with a measunng de- 
vice. (Illusiratwiis by courtesy of Radtograph-scofc Co , successor 
to the Rca,-cs Jiistrumc'iit Shop, Greensboro, N C , U S A ) 


indicated m tlie figure, may correspond 
eitlier to a photographic plate or to the ret- 
ina of the eye If w e draw' straight lines from 
tlie corners of the square ABCD tlirough 
the points Ci and to tlie basic plane, 
we find tlie unages c, h, d, a and CidihiO^ 
We now assume a semi-transparent glass 
plate placed at the same distance from C^ 
and C-. as tlie basic plane, but m front of 
tliese tivo pomts Two images are tlien 
formed on this plate, adhc (left), and ahde 
fright) If we now' connect the point C, 
w ith the pomts a^d^b^^c^ and w itli a,h,d,c„ 

the extensions of corresponding connecting 

lines will intersect m the points A, B,L, U, 


our obseri ations on these stereoscopic pic- 
tures or on tlie images on tlie retina or on 
tlie photographic plate, respective!} In die 
follow ing w e hai e chosen the latter case for 
comenience From now' on, dierefore, we 
shall reierse die procedure originally de- 
scribed and begin our line of reasoning on 
the basic plane 

2 rSrUDO-STEREOSCOPIC IM \CE 

In Figure 2 the two indii idual images 
CibidiOi and c^dib^az have been exchanged, 
that IS, the picture originally on the left has 
been moied to the right on the other If we 
now connect the points Czd^h^az w idi Ci and 
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extend these lines into the space be}ond Cj, 
and if we do the same thing with the points 
c.badifli and C 2 , each tw'O corresponding lines 
intersect in points A, D, C, and B Con- 
necting these points, we do not find a square 
but a rhomboid The sides turned towards 
the refracting points Ci and Co appear short- 
ened, and those turned away appear elon- 
gated We find further that, although point 
A IS still on the left and C on the right, 
points D and B have exchanged tlieir rela- 
tive positions A pseudo-stereoscopic image 
has been formed which does not any longer 
represent the same figure as that produced 
b> the orthostereoscopic image It has be- 
come flattened in front, extended towards 
the back, and it has also been distorted lat- 
erally 

3 — THE PSEUDO-STEREOSCOPIC “mIRROR- 

script” image 

Another form of pseudo-stereoscopy may 
be produced in a different manner It is pos- 
sible to reverse each one of the individual 
images In the case of photographic plates, 
w e could turn tlie glass sides towards us in- 
stead of the emulsion sides This case is 
shown in Figure 3 In the basic plane the 
picture ongmallv on the left in Figure 1 is 
still on the left, and the other is still on the 
right, but each individual image is so turned 
that in the left picture the point Oi and in 
the other the point Oj is now on the left in- 
stead of on the right side If we now again 
connect aAJhC^ with Ci and extend these 
lines bevond C,, they will intersect the cor- 
responding extensions of «-C- &-C-, i/iCi, 
(-C-, in the points C D, A, and B If we 
connect these points \\ e find a similarU dis- 
torted figure as that m Figure 2, onlv, the 
image has been extended still farther back- 
u ards In this image, furthermore, A is no 
more on the left but on the right side, while 
C IS on the left instead of on the right 
'\gam /) has come forward .and B has re- 


ceded The image is now a pseudo-stereo- 
scopic “mirror-script” image 

4 THE SIMPLE “mirror-script” IMAGE 

There is also a possibility of producing a 
simple “mirror-script” image (Fig 4) 
This takes place when the whole basic plane 
containing tlie tw'O partial figures is re- 
\ersed, so'tliat again the glass takes the po- 
sition of the emulsion, but so that at the 
same time tlie right figure is placed on the 
left and vice versa This may also be pro- 
duced by applying the two individual re- 
versals of Figures 2 and 3 at the same time 
In this manner the right individual image is 
placed on the left side of tlie basic plane, in 
such a manner that the points are arranged 
in the sequence w'hile tlie ongmal 

left partial figure is reversed to the right 
with the sequence OicfifijCj If we now con- 
nect these tw'O groups of points wuth Ci and 
C 2 , respectively, and extend these lines be- 
yond Cj and Ce, the corresponding lines in- 
tersect in the points C, B, A, and D As in 
the original figure, B is in front and D in 
the back, wdiile C now is on the left, and A 
on the right We have, tlierefore, produced 
a “mirror-script” stereoscopic image Front 
and back are in tlieir true relative position, 
but left and right have been reversed 

The illustrations given here demonstrate 
plainly the necessity of correct marking of 
the individual images during the exposure 
so that it IS possible to place them correctlv 
m the stereoscope, and to eliminate the pos- 
sibility of confusion as to the relatne or ab- 
solute position of the two films 

5 THE MODEL(iXG) EFFECT 

Changes in the image mav be produced by 
still other means First we should like to 
discuss the modeling effect For this pur- 
pose we begin with Figure 5 in wfiiich a 
square similar to that in Figure 1 is shown 
In Figure 6, the two indnidual images h.aic 
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been separated so as to double tlieir original 
distance m the basic plane The distance 
between Ci and Cn has also been doubled 
In the same manner the distance between tlie 


Cl and C; the resulting image appears 
changed , it is the greater, the greater is the 
distance The dimensions of the image are 
changed 




Fig IS A Pottcr-Bucky diaphragm for use in erect pos- 
ture, especially for stereo-projection of the skull (De- 
signed by Teschendorf, built by Siemens-Rciniger-Veifa, 
Berlin ) 


two stereo-pictures on the semi-transparent 
plane is double tliat found in Figure 5 If 
we now draw tlie respective connecting lines 
as m the previous figures, v e again find the 
points of intersection A, B, C, and D If we 
connect these points, we again have a square 
(Fig 6) , this square, however, has four 
times tlie area of that shown m Figure 5 
We can also imagine a rei ersal of this pro- 
cedure, and we might reduce tlie distance 
between indmdual images and that between 
points Ca and to one-half of the original 
distance In this manner we would get 
square u.th one-fourth of tlie oriB.nal urea 
(for example, going from F.^re 6 to Fig 
ure 5) We find, therefore, that bv chang 
,ng the distance betneen the tuo focal points 


However, if the shifts of tlie individual 
images and of the focal points are absolute- 
ly uniform, the resulting figure is always a 
square again The assumption is m tins case 
that tlie connecting lines drawm have the 
same angles to the basic plane as m tlie orig- 
inal figure In tins manner the image is 
changed onlv m dimensions but not in an- 
gles Tins phenomenon is called the model 
(tug) effect 

6 THE SIGMFICANCE OF TIIF AMAL RAYS 

Something still different happens when 
the angles between the connecting lines and 
the basic plane are changed For tins con- 
sideration we erect two lerticals on tlie ba- 
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SIC plane of Figure 7 The conditions are This can be done with the axial rays marked 
similar to those in former figures, except These axial rays correspond to the vertical 
that the square has to be made smaller — by drawn m Figure 7 from Ci and Cj, respec- 
reason of the sizes of the reproductions, tn ely, onto the basic plane We see instant- 



Fig 15-B Potter-Bucky diaphragm 
unit, particularly adaptable for use 
in all kinds of cranial projections 
(Designed by F J Hodges, Af D , 
Umversity of Michigan, Ann Arbor, 
built by the Kellej-Koett Alanufac- 
turing Corapanj of CoMngton Ken- 
tuckj ) Note flexibility and auto- 
matic focussing of this deuce which 
IS irall-mountcd and requires little 
space 


which are not gn en in true proportion 
Again we ha^ e the indn idual figures CibidiOi 
and C 2 dJ} 2 ai in the basic plane In the next. 
Figure 8, the distance between Ci and Cj 
IS the same, but the basic length is reduced 
to nearly half of tire original, or, in other 
V ords, the r lewing angles for each film arc 
reduced Again, w e draw the connecting 
lines as before The resulting image shows 
great distortion and enlargement, being a 
quadrangle instead of a square, and appear- 
ing to be extended towards the front and 
c\cn more towards the back 
This figure shows how important it is to 
maintain the same angles during the ex- 
posure of the films and during obsenation 


ly that the axial rays have an entirely differ- 
ent direction m Figures 8 and 7 while tliet 
pass outside of the image in Figure 7, 
the} run right tlirough tlie image in Fig- 
ure 8 

/ TELESTEREOSCOPIC DISTORTIOX 

Still another tape of distortion is pro- 
duced when the films are a leaaed at too short 
or too long a distance For this purpose we 
compare Figure 9 (exactly like Figure 1) 
and Figure 10 In the latter the distances of 
tlie basic plane and of tlie semi-transparent 
screen to C-, and C; have been reduced to 
one-half Under such conditions aae produce 
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a figure ABCD which appears at shorter 
distance than tlie original, and whicli has 
tlie shape of a transverse rhombus The re- 
sult of the reverse process is shown in 
Figure 11 


tation arc not as simple as this author as- 
sumes The figures demonstrate, hoveier, 
tliat a true spatial representation cannot be 
produced under such circumstances if tlie 
films are Mewed m an ordinan stereoscope 




Fig 16 Sterco-\icws of optic foramen and petrous bone of same 
side. 


We have drawn tliese figures especially 
because it is often assumed tliat it does not 
matter whetlier or not x-ray stereoscopic 
films are viewed from a distance different 
tlian that used during tlie exposure The 
opinion IS quite general tliat it is of no con- 
sequence when exposures are made at a 
great distance, with a long tube shift, and 
Aen examined at a shorter distance and 
witli a narrower pupillary distance A com- 
parison of the figures shows, however, tliat 
distortions may easily appear in this case, in 
whicli the errors may be combinations of the 
different possibilities discussed above me 

flence of mese errors may 

,»ell as subtract, »e. the latter ^ * 
shift IS chosen m a certain proportion to Uie 
iLsure distance Diodes has suggested 
tlif proportion 1 10 For example accord- 

Z to Diodes, films made at 80 cm distance 

should be tahen rvith a f,, ‘iZO 

and fo, others taken at a distance of UU 

nm the tube shift 

How'ciwr conditions for exa P 


Roentgenograms of the human bodi, taken 
in this manner, do not appear as mucli dis- 
torted as might be concluded from the fig- 
ures, because inaccuracies are not easih no- 
ticed in the cun^ed surfaces of tlie bodv as 
long as no means of measuring are eni- 
plo 3 'ed Where it is necessarv, how'ever, to 
obtain accurate measured localization, it is 
important to choose exposure conditions in 
such a manner that tliey correspond accu- 
rately to tlie viewing conditions, so that a 
tautomorphic image is produced 

It is impossible to discuss all other errors 
w'hich may enter into the production of 
stereoroentgenograms One obsened occa- 
sionally IS that the film container for one ex- 
posure IS not m tlie same plane as tliat for 
the other exposure, this also produces, dis- 
tortion 

\ lEW'INO DE\ ICES 

Tlie lesson to he drawn from the above 
theoretical explanations is this For an ob- 
scrier who lias a ptipillan distance of 6 6 
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cm, the stereoroentgenograms are to be 
taken with a tube shift of 6 6 centimeters 
Besides, he must use a stereoscope in which 
the 6} e mav be placed at the same distance 
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urements by means of a luminous mark In 
this instrument the two illuminated planes 
over which the films are fastened with 
spring clips are movable on two tracks so 



Fig 17 Oblique projection of the petrous bone and mastoid 
distant (not in contact) to film 


from the film as the tube focus v as from the 
film during exposure If the stereoroent- 
genograms are taken with a Potter-Bucky 
diaphragm, exposure and viewing distance 
should be adapted to tlie radius of the par- 
ticular diaphragm used The stereoscopes 
most generallv used to-day are based on the 
principle of the Wheatstone mirror stereo- 
scope Some hat e tlie disadvantage that the 
distance of the films from the mirrors is 
fixed, while it should be variable to allotv for 
adjustment of the distance to that prevail- 
ing during exposures Furthermore, most 
of these tiewing instruments do not have 
ant devices for the centering of the axial 
ra'vs Onlv when the central rats of our 
etes or the axnl rays fall at right-angles 
onto the films in the points marked during 
the exposure is it possible to produce a spa- 
tiallt correct image which can be meas- 
ured The "Stercoskiagraph” of Hassel- 
ttandcr (manufactured bv Dr Sendtner, of 
^ilunich) mat serve as an example of a 
Wheatstone mirror stereoscope equipped for 
accurate obscrtation and stereoscopic meas- 


that they may be correctly adjusted to prop- 
er distance The stereoscope is equipped 
with marks on the tracks for certam dis- 
tances and a centering device by means of 
tvhich one may check the proper distance 
On the illuminated planes carrying the films 
two points are marked tvhich must be coin- 
cident with the marks of tlie axial rays on 
the exposed films In addition to this the ap- 
paratus IS equipped with a sighting device 
tvhich is used for proper alignment of eye 
and films, especially during measuring Be- 
ttveen the mirrors and the illuminated planes 
IS placed a glass plate at the end of a box- 
like cot er on tvhich a small circle is marked 
tlirough this the corresponding base point of 
the axial rav is sighted If we look into tlie 
stereoscope, therefore, tve adjust it first so 
that for each ete the corresponding axial 
rat point falls into the center of the circle 
The image obtained is tautomorphic, pro- 
t ided the conditions during exposures were 
accurate For measuring of tlie stereoscopic 
image, Hasselw ander has constructed a 
small apparatus earning a luminous point- 
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shaped mark It is a small electric incan- 
descent lamp, adjustable in height, of which 
onl}' a point is iincor ered, and u Inch can be 
rolled on a special track As the mirrors in 


eoscopic films unless special de\ices are 
used to compensate for distortion and bang 
long distances within reach of the arm 
With the stereo-orthodiagraph (Fig 13) 



Fig 18. Acoustic meatus and mastoid — similar to a La\\ 
projection (gun-shot injury) 


the Hasselwander apparatus are senn-trans- 
parent, the luminous point may be seen 
through tliem Thus the stereoscopic image 
appears to tire obsen er not at the ends of 
tire apparatus but directly in -front The lu- 
minous index visible tlirough tire mirrors ap- 
pears to be m the spatially visible image and 
can be moved around in tins image at ivill 
to any point wdiich may be of special inter- 
est Vertically below tlie luminous mark is a 
pencil operated by a lever , witli it, one can 
produce marks and draw mgs on paper Anv 
position of the luminous mark may, tliere- 
fore, be recorded on a chart In tins manner 
whole cross-sections may be drawm tlirough 
the bodv, traced and measured Witli such 
equipment and under proper procedures it 
,s possible to measure tlie stereoscopic image 
^Mth an accuracy of 1 millimeter Kolinle 
recentlv checked carefullv on tlie accuraci 
of tins method 

However, telestereoscopic films cannot be 
eialuated with the Hasselwander 

the distance would be too grea o 

reached with tlie luminous mark In gen- 
eral, It will be difficult to eialuate telester- 


built b) Beverlen, an apparatus also used in 
Germany, it is possible to evaluate not only 
films w'hich are seen tautomorphically, but 
also those wffiich are seen homoiomorphical- 
ly, tliat is, incorrectly as far as spatial rela- 
tions are concerned In the present models 
of tins der ice, however, tlie accuracy of tlie 
measurements does not complete^ approach 
that obtained wnth the Hasselwander appa- 
ratus, but because the apparatus deserves to 
aw'aken great interest on account of its prin- 
ciple, It IS described briefly This instrument 
makes possible spatnllj correct i lew'ing 
w'lth nonnal pupillarj^ distance for exposure 
distances up to 1 meter It also enables one 
to measure telestereoscopic films The dis- 
tortion eliminator is built on tlie followang 
principle The shadow' of the measuring 
wire or of tlie measuring point (index) is 
projected onto tlie two individual images bv 
two lamps These two lamps throw cones 
of light onto the films corresponding to the 
cones of x-rars during the exposure, and 
under these conditions also show the shadow- 
of the measuring index The further the 
two lamps arc moaed apart, corresponding 
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to the tube shift, tlie further the shadows of 
the measuring wire separate on the two 
films In this manner it is easy to produce 
the same parallactic difference used during 
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the impression of a disc instead of a body 
This IS partly the result of its motion In 
order to produce greatest accuracy, it is 
often desirable to use different equipment 



Fie 19 Axial view of the cranial base (Metastasis of a carcinoma 
of uie parotid may be noted m right base ) 


the exposures It is further possible to 
measure stereoroentgenograms with this 
shadow without actually viewing the ster- 
eoscopic image This is an advantage for 
persons w'ho are not able or experienced to 
view stereoscopic images Corresponding to 
the suggestion by Diodes and inasmuch as 
the stereo-orthodiagraph is independent of 
the pupillary distance, Beyerlen suggests tlie 
proportion 10 1 for exposure distance and 
tube shift (shift = 1/10 of the exposure- 
distance) 

rfmarks coxcermxg some of the radio- 
graphic APPARATUS 

In manj respects equipment should be 
adapted to the requirements stated It is 
especially important in some instances to 
change films rapidh If an organ moves in 
the mtenal between the two exposures, the 
resulting image will he spatialh incorrect 
Through the motion a pseudo-parallaxis 
maa lie produced which prexents a three- 
dimensional impression or simulates faultx 
shapes For example, the heart often gi\cs 


for various purposes For stereoscopic chest 
work, for instance, breathing between ex- 
posures is not permissible and each exposure 
preferably should be obtained at the same 
phase of the cardiac cycle 

For skull and sinus W'ork one of us 
(Teschendorf) has designed a special Pot- 
ter-Buck}' diaphragm-unit w'hich is similar 
to, but more limited than, the one built in 
the United States by tlie Kelley-Koett Co 
at the request of F J Hodges, M D , Pro- 
fessor of Roentgenolog}' at the University 
of Michigan, Ann Arbor (Figs 15 and 16) 
It wall hardly be possible nor is it necessary 
to install special stereoscopic apparatus for 
all purposes in smaller departments, xvhere 
most of the work can lie done with simple 
home-made equipment The ideal — obtain- 
ing Iwth exposures simultaneously as at- 
tempted experimentally b\ i anous methods 
of “Raster” or grid-stereograph} — is not 
realized in practical roentgenology' 

FURTHER TECHNICAL SUGGESTIONS 

While generall} stereoroentgenograms 
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are made in projections practically identical 
with plain single views, it can be demon- 
strated with certaint}^ however, that differ- 
ent principles of projection are more advan- 
tageous Obviously, for instance, typical 
lateral views of the skull (and also of other 
parts) produce supenmposition of sjunmet- 
rical structures We hope to eliminate by 
such projection quite a few sources of con- 
fusion and simplify the studv of such rec- 
ords In reality we are the victims of an il- 
lusion, which becomes quite apparent when 


we try to decipher stereograms, obtained in 
the same manner, we have difficulties in 
visual separation of tlie superimposed shad- 
ows of tlie tivo sjunmetrical sides and cannot 
obtain reliable information concerning tlie 
basal fossEe of tlie sknill Wliile striving for 
elimination of confusing complevity, we 
limit greatly the possibilities of information 
and defeat tlie purpose of stereoscopy Spa- 
tial visualization improves witli increasing 
number of delineating lines, planes, and dis- 
tinguishable points Therefore, one should 
digress from time-honored routine proce- 
dure and systematically employ oblique pro- 
jections whicli prevent supermiposition and, 
instead, separate corresponding symmetrical 
structures onto different parts of our films 
Thus spatial conception and evaluation be- 
come’ much superior This principle of ob- 
lique projection may be applied m two 
ways, one may tilt the objects m suitable 
manner and maintain rectangular relation- 
ship behveen beam and film, realizing also 
tlie possibihU of limited longitudina^ or lat- 
eral shifting of tlie axial ray to produce ad- 
lantageous projections of particular planes, 
or one may emploj certain well Refined an- 
gles of inclination of beam to films, ffius 
again striking the objects obliquely Tins 
Ltter metliod lately Ins been emphasized 
n. Koch and Koehnie, m Cologne, 
again ) should be remembered that 

of .l.e R-o, “r..d,ogrnph- 


scope,” which permits of easy reproduction 
of any kind of angulation and inclination 
used for correct viewing of stereoroentgeno- 
grams secured m any manner (Witli the 
use of this method, inclination and angles 
should be noted distmctl}' on the films, so 
that they may be reconstructed properly for 
\iewmg purposes witliout distortion The 
Reaves universal marker is the best designed 
for tliese purposes ) One of us (Teschen- 
dorf) has made a special study of such 
oblique stereo-projections of the skull and 
published his suggestions m 1930 in Fort- 
sclinttc auf dcm Gcbicic dcr Rocntgcnstrali- 
Icn, XLI, 17 These projections generally 
follow those worked out by various authors 
(especially Schueller) for detailed studv of 
individual cranial parts, and a few exam- 
ples are reproduced m stereoscopic views 
with accompanying technic. 

The desirability of stereoscopic study of 
tlie chest is well recognized However, 
tlie tendency of late years has been towards 
verj" soft roentgenograms, showing a con- 
fusing, complex wealth of soft-tissue detail 
Of course, with diminishing potential the 
layers of the chest participating actually in 
the production of the image retract more 
and more towards tlie surface close to tlie 
film, while those more distant are recorded 
witli diminishing certainty It has to be ad- 
mitted, therefore, that tlie ideal quality of a 
chest film is the result of a compromise, 
neither tlie verj' hard film nor the very soft 
one is desirable As a good criterion one 
may use the faint iisibility of the carina 
through tlie upper thoracic spine, while the 
lower dorsal spine should not be distinguish- 
able through the heart shadow Whenever 
expenses m.av be disregarded one obtains 
most correct information from stereo-pro- 
jections in anteroposterior and postero-an- 
terior directions, otherwise it is preferable 
at times particularh wath heaiw patients of 
considerable diameter to omit stereo-pro- 
jections in far or of single anteroposterior 
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or postero-antenor views, eventually supple- 
mented by a lateral exposure Improvement 
in tubes, permitting of the use of greater 
energ}' and longer distances, may help to 
overcome such difficulties to a certain extent 


ROENTGEN-STEREOSCOPY 

to the rather unphysiologic distention of the 
gut 

CONCLUSIONS 

1 Characteristic differences between 



Fig 20 Calcifying pleunsy 


Stereo-projections of stomach and colon 
mav prove to be of increasing importance in 
the future With small amounts of contrast 
medium the stomach will often remain 
quiescent for a period sufficiently long to 
produce stereo-images, such views of its 
mucosal structure are quite fascinating It 
is necessary then to secure an opaque coating 
adherent to the entire circumference of the 
gastric mucosa and not merely sedimenta- 
tion in the dependent portions In tins con- 
nection experimentation witli colloidal sub- 
stances’ are quite promising and of great in- 
terest In the colon ve ha^e repeatedlv ob- 
served quiescence over prolonged periods 
following injection wuth contrast medium 
and succeeding inflation (method of A W 
Tischer) During such periods stereoroent- 
genograms of impressn e quallt^ ma^ be ob- 
tained Fischer’s metliod so far has not ob- 
tained great populantj in America, and, 
wliile recognizing its supenorita, one should 
at the same tune emiihasize its fallacies due 

imitated b\ Bluehbaum Frick ami Kalkbrcnncr (jet 
rort^chr a d Gcb d noentcen^lrahlcn 102S \\\VII 
1^) aUo *ub«:cnticnt publicatinn< 


photo- and roentgen-stereoscopy are briefly 
review'ed 

2 Technical necessities for correct 
roentgen-stereoscopy are summarized 

3 Ortlio- and pseudo-roentgen-stereos- 

copy, tlie simple and pseudo-stereoscopic 

mirror image, the “modeling” effect, tele- 
stereoscopic distortions, etc , are explained 
diagrammatically 

4 Viewung devices are discussed, wuth 
emphasis on tlie Hassehvander stereoskia- 
graph and the Rear es radiograph-scope, 
w’hich, if combined, would form an ideal in- 
strument Some technical suggestions are 
offered 

Quotations from the literature are omit- 
ted They are recorded excellently in Lehr- 
buch der Roentgenstereoskopie, bv Dr Max 
Cohn and Dr Walter Bartli, published m 
1931 by Georg Thieme, Leipzig 

The authors acknow ledge w ith sincerest 
appreciation the aid of the Department of 
Research of tlie Detroit Edison Compani 
during the preparation of this paper 


PRIORITY IN THE THERAPEUTIC USE OF X-RAYS 
By EMIL H GRUBBL, B S , Af D , Chicago 


I N order tliat the history of x-rays inay 
properly record events in the order in 
which they occurred, and also for tlie 
purpose of giving credit where credit is due, 
I submit the following brief 

Recently, while looking through some 
boxes which contained records of the hap- 
penings of maity years ago, I discovered 
several references (which I thought had 
long been destroyed by fire) pertaining to 
my own earl}"^ work in tlie x-ray field Un- 
der the light of this newly found material, 
I feel tliat the claims, which have been made 
for others, to priority in tlie therapeutic use 
of x-rays, should no longer go unchallenged 
by me 

In otlier words, when my records are 
compared with all the available records of 
others in this field, I am convinced that tlie 
way will have been opened for me to make 
the following claims 

First, that I was tlie first person exposed 
to x-rays who received sufficient cumulative 
effects to develop x-ray dermatitis 

Second, that I was the first person to ap- 
ply x-rays to patliologic lesions on living 
human subjects for tlierapeutic purposes 
Third, tliat I was the first to use sheet 
lead or’ for that matter, any otlier sub- 
stance, ’as a protective against untoward 

x-ray effects , , , 

The evidence which I am able to bring out 

of tlie seclusion of nearly thirty-nme years, 
and which constitutes the bases of my 


claims, comprises— 

First, a business card of mine of the j ear 
1895, .^h.ch sIios at tl,e fme tl.= d.s- 
co^ar,■ of tl.e ^-taa ttas announced, I "as 
a manufacturer of vacuum tubes, and 
d two introducton letters, untten 

5,d.eY;pl.ys.c.an-M.os.ntd..fic...uo 

oatients to me for x-raa treatment 

AUhough I Late had frequent oeeastons 
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to refer to this pioneering effort of mine 
(having been, from the liegmning, a teacher 
of roentgenologjf and also having written 
many monographs dcealing practicall} iiitli 
all the different phases of x-ray work), I 
am frank when I state tliat I never liaie 
made a campaign to hai e my claims to pri- 
ority m tlie therapeutic use of x-rays offi- 
cially, as it were, accepted 

I must state in passing that, at tlie time I 
did tins work, I could not realize the impor- 
tance of the subject, nor how imolved with 
controversy it would become in later j ears 
As mentioned before, I believed tliat all 
written evidence bearing upon tins issue had 
been destroyed by fire This, together vitli 
the fact that, with the exception of nnself, 
all tliose directly connected with tins event 
had died before this subject had reached tlie 
controversial stage, would make it doubh 
difficult, if not impossible, for me to sub- 
stantiate my claims I felt that circum- 
stances were against me and, without tlie 
evidence which I now hai e m my possession, 
the channels of credit were closed to me, 
and that I could not, therefore, expect sup 
port for mjf claims 

But now, after nearly four decades of 
waiting, I am in a position to assert im 
claims for recognition in tins particular 
field, and, I hope, to recen e tlie credit, 
u Inch, I feel, should hai e been mine all 
these years 

To briefly renew matters, during the lat- 
ter part of October, 1895, Prof William 
Roentgen began the serious studA of catliode 
rais Yflnle dujilicating some experiments 
of Prof P Lcnard (also of Germam ), rel- 
ati\ e to fluorescence produced m chemicals 
when exposed to the cathode raj, Roentgen 
discoeered that hariuni-platmum-ceanide 
crystals fluoresced with the greatest Aolumc 
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of light He also found, as Lenard had dis- 
co\ered, that hght-sensitive chemicals, such 
as photographic papers and plates, were af- 
fected b) exposure to the rays which ema- 
nated from tire vacuum tube On November 
8, 1895, Roentgen wrote tlie first announce- 
ment of this work to the Physical Institute 
of the University of Wurtzburg, Germany 
His next, and most startlmg, announcement, 

M as made before the Physio-medical Societj' 
of Wurtzburg, on December 28th of the 
same year 

Incidentally, I might say that, to scien- 
tists who had been working with vacuum 
phenomena, the discover)^ of Roentgen was 
not nearly so startling as it was to the lay- 
man Many commentators on this subject 
state that the discovery of Roentgen burst 
upon the world without the least warning 
This may have appeared so to the general 
public, but so far as pure science was con- 
cerned, it was positively not so 
In order that the subject, as a whole, may 
be more clearly understood, it seems to me 
that a brief account of the work which led 
up to Roentgen’s discover}' may not be out 
of order 

We must go back to the year 1859, when 
Plucker, of Germany, first recorded the fact 
that after a a acuum tube had been frequent- 
h excited with high voltage current, an 
apple-green fluorescence was obsenmble on 
the inner wall of the tube 

In the jear 1860, Prof Hittorf showed 
that the luminous stream in an electrically 
excited \ acuum tulie could be deflected by a 
magnet 

In 1875, Sir William Crookes made his 
first high A acuum tube and discoAcred that 
the apple-green light of Plucker had its ori- 
gin at the ncgatiA e end of the tube Crookes 
therefore called this phenomenon the cath- 
ode raj 

Crookc« m 1876 aaas the first to suggest 
the concaAc shape of the cathode electrode, 
in order that it might bring the cathode 


stream to a focus Someliow, no practical 
use of this idea was made until 1893, AAdien 
Prof Herbert Jackson revived it by placing 
the anode of the tube in such a position that 
It would catch the cathode stream Avhere the 
rays came to a focal point 

In 1894 Jackson added to this improve- 
ment, by placmg the anode at an angle of 
about sixty degrees, in order to reflect the 
cathode rays out of the tube 

In the latter part of 1892 and early m 
1893, Prof H Hertz discovered that cath- 
ode (^) rays Avould pass through cloth, pa- 
per, Avood, gold foil, and thm aluminum 
sheets Avhen these substances AA'ere placed m 
the path of the rays 

In December, 1893, Prof P Lenard 
made a Crookes tube Avith a wmdow of alu- 
minum in it Through this window he con- 
veyed tlie catliode ( ^ ) rays out of the vac- 
uum of the tube into tlie air Also, m Au- 
gust, 1895, he listed a number of substances 
capable of fluorescing Avhen placed in the 
path of the cathode ( ?) rays In Septem- 
ber, 1895, he reported that he had sent the 
cathode ( ^ ) rays through his OAvn hand, and 
even then (after passing through his hand) 
these rays excited chemicals to fluorescence 
Also, in October, 1895, he reported that he 
had observed that light-sensitive chemicals, 
i e , photographic materials, AA'ere affected 
by exposure to cathode (?) rays 

From the foregoing Ave Avill have to con- 
clude that Lenard was really Ai'orkmg Avith 
x-rays most of the years 1894 and 1895, 
but, of course, he did not know that We 
Avill also haA e to conclude tliat every experi- 
menter AA'ho sent a high tension current 
through a Crookes tube, obtained not only 
cathode rays, but also x-rajs 

Roentgen, in duplicating Lenard’s experi- 
ments, did something aaIucIi the latter had 
not done First, he coiercd the Crookes 
tiilie AAith a cardboard Ixix, next he dark- 
ened tlie room in Avhich tlie experiment A\as 
performed, then he sent the electric cur- 
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I N order that the histor}’^ of x-rays ma)’’ 
properly record events in the order m 
which they occurred, and also for tlie 
purpose of giving- credit nhere credit is due, 
I submit the following brief 

Recently, while looking through some 
boxes which contained records of the hap- 
penings of many years ago, I discovered 
several references (which I thought had 
long been destroyed by fire) pertaining to 
my own early work in tlie x-ray field Un- 
der the light of this newly found material, 
I feel tliat the claims, which have been made 
for otliers, to priority in tlie tlierapeutic use 
of x-rays, should no longer go unchallenged 
by me 

In other words, when my records are 
compared with all tlie available records of 
otliers 111 this field, I am convinced that the 
way will have been opened for me to make 
the following claims 

First, tliat I was the first person exposed 
to x-rays who received sufficient cumulative 
effects to develop x-ray dermatitis 


Second, that I was the first person to ap- 
ply x-rays to pathologic lesions on living 
human subjects for therapeutic purposes 
Third, that I was tlie first to use sheet 
lead or,’ for tliat matter, any other sub- 
stance, as a protective against untoward 
x-fciy effects 

' The evidence which I am able to bring out 
of the seclusion of nearly thirty-nine years, 
and which constitutes the bases of my 

claims, comprises— fm^^ear 

First a business card of mine of tl e j ear 

coiery^ of the x-ra^ ms announced. I 
^niifacturer of \acinim tul>es, and 
” c“o„r“ oY.roduc.oo letter, u-r,»cu 

YCtYY.o::..udfrc,ucutocc.,o„, 
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to refer to this pioneering effort of mine 
(having been, from the beginning, a teacher 
of roentgenology and also having written 
many monographs dealing practicall) iiitli 
all the different phases of x-ray uork), I 
am frank when I state tliat I never ha\e 
made a campaign to have my claims to pri- 
ority m tlie tlierapeutic use of x-rays offi 
cially, as it lyere, accepted 

I must state in passing thcat, at the time I 
did tins work, I could not realize tlie impor- 
tance of the subject, nor how imolved vith 
controversy it would become in later ) ears 
As mentioned before, I beheied tliat all 
written evidence bearing upon tins issue had 
been destroyed by fire This, togetlier vith 
the fact that, witli the exception of mjself 
all those directly connected witli this eient 
had died before this subject had readied tlie 
controversial stage, would make it doubh 
difficult, if not impossible, for me to sub- 
stantiate my claims I felt tliat circum- 
stances were against me, and, without the 
evidence uhich I now have in mj' possession, 
the channels of credit were closed to me, 
and that I could not, therefore, expect sup- 
port for mv claims 

But now, after nearly four decades of 
waiting, I am m a position to assert m\ 
claims for recognition m tins particular 
field, and, I hope, to recene tlie credit, 
which, I feel, should hare been mine all 
these years 

To brieflj' renew matters, during the lat- 
ter part of October, 1895, Prof William 
Roentgen began the serious stud\ of cathode 
rais YHiiIe duplicating some experiments 
of Prof P Lenard (also of (ierman\ ), rcl- 
atne to fluorescence produced in chemicals 
when exposed to the cathode raj, Roentgen 
discoicred that bariuni-platinum-cianidc 
crvstalb fluoresced with the greatest loliiinc 
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not have a large output of x-ray energ}" I 
judged that this was due to the fact that the 
cathode rays in my tubes were not concen- 
trated sufficiently to transform them into 
effective x-ray value Then I recalled hav- 
ing read that Jackson had m the two pre- 
vious years improved the Crookes tube by 
deadedly cup-shaping the cathode With 
this improvement the cathode stream could 
be brought to a focus Also, m order to 
prevent the enormously high temperature 
which was generated where this focal area 
occurred, from melting or puncturing the 
glass wall of the tube, an anode of platinum 
was placed in such a position that it would 
intercept the cathode rays, thus keeping the 
heat from the glass , in addition, this anode 
was placed at an angle of sixty degrees m 
order that it might reflect the cathode rays 
out of the tube Theoretically, this offered a 
decided improvement over the old-style 
Crookes tube I immediately made a tube 
embodying the ideas of Jackson The very 
first tube I made after this pattern was much 
more efficient than any I had tried before, 
and so, thereafter, I used only this type of 
Crookes tube for all my work 

Undoubtedly it was because of my early 
use of this method of focusing or concentra- 
tion of tlie cathode ray on the anode of the 
tube that I developed x-ray dermatitis verj' 
shortly 

Incidentally, it must be remembered that, 
having worked with Crookes tubes in the 
study of fluorescence Ijefore December 28, 
1895, my bodv had Ireen exposed to x-ravs 
some tunc before Roentgen made his an- 
nouncement 

1 made a number of tubes, all of which I 
tested for vacuum bv exposing mv left hand 
lictvvccn the tubes and fluorescent materials 
This was done mnnv times dailv for nianv 
davs In other words, mv left hand was 
practicallv touching the excited Crookes 
tulics during most of the testing periods 
These frequent and long exposures to the 
x-raj produced a cuimihtiv c cfTcct, so that, 


by the beginning of the last week of Janu- 
ary, 1896, I had developed a dermatitis on 
the back of my left hand, which was so 
acute that I sought medical aid 

At first my symptoms were erydhema, 
edema, hyperemia, and hj-^peresthesia A 
few days later there was bleb and blister 
formation, wuth skin desquamation and epi- 
lation of the hair Later the skin cracked 
and ulcers formed (Parenthetically I 
w'ould state that this hand was amputated 
piecemeal, and for some years has been 
gone entirely ) 

On January 27, 1896, I consulted my at- 
tending physician. Dr J P Cobb, m the 
faculty room of the Hahnemann Medical 
College (which later became the General 
Medical College) Dr Cobb was a profes- 
sor, and I an undergraduate medical stu- 
dent, m this institution MTiile Dr Cobb 
was examining my hand, Dr J E Gilman, 
Dr A C Halphide, and Dr R Ludlam, all 
of them professors in the college, entered 
the room My ailment being a new one, Dr 
Cobb used me as a dmical subject He ex- 
plained my symptoms, also the cause, and 
asked for advice Each of the doctors pres- 
ent, except Dr Gilman, offered remedial 
suggestions Dr Gilman, after thinking 
over the origin of the dermatitis, said tliat 
although he would not offer a remedy for 
the trouble he thought that “any physical 
agent capable of doing so much damage to 
normal cells and tissues might offer possi- 
bilities, if used as a tlierapeutic agent, in the 
treatment of pathologic conditions m vv Inch 
pronounced irntativ^e, blistering, or even de- 
structive effects might be desirable ” As ex- 
amples of such lesions he mentioned cancer, 
lupus, and indolent ulcer 
This statement of Dr Gilman’s made a 
profound impression upon all those present. 
Dr Ludlam and Dr Halphide lieing espe- 
cially impressed Both were anxious to 
know what would happen if pathologic tis- 
sues could be exposed to x-rav s long enough 
to get a cumulative effect Dr Ludlam said 
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rent through the tulje, and finally, he placed 
his hand between the fluorescent cheirncal 
and the Crookes tube, and when the cr\'stals 
of banum-platmum-cjanide began to glow, 
he saw the shadow outlines of the bones of 
his hand 

All whose names I have mentioned in the 
preceding paragraphs, and many others, in- 
cluding myself, who had experimented \\ ith 
high vacuum tubes undoubtedly had x-rays 
ever)^ time the “apple-green light” of 
Plucker was present in their electrically ex- 
cited Crookes tubes 

The point I am trjnng to make is, that 
x-rays were in existence before Roentgen 
discovered them Yes, we really had x-ravs 
m tlie year 1859— thirtj^-six vears before 
Roentgen announced the finding of tliem 
So It must be evident tliat, to tliose con- 
\ersant with vacuum phenomena, the dis- 
coverv of Roentgen was not so startling 
after all The truth is, that the labors of 
Lenard had prepared tliem to expect just 
about what Roentgen found On Januan’’ 
4, 1896, Roentgen went to Berlin and again 
presented his paper Following this lecture 
the public press heralded his discoveix^ to all 


the world 

At the verv time when Roentgen did this 
ivork I also was working with Crookes 
tubes, studying tlie fluorescence of chemi- 
cals I had read in “Annalen der Physik 
und Chemie,” of September and Octol^r 
1895, of the experiments of Lenard, and 
was duplicating this work when the discov- 
g of x-rays was announced In Roentgen 
Under tlie stimulus of this new discmen 
uorked almost continuously for seieral 
dais, duplicating Roentgen’s experiments 
and making neu Crookes tubes I ms, m 
all probabiht). one of the earliest expen- 

nJersuiththeneurais The subjec m 

of p»rt,c„hr mferest to me l.ecaoee at In 

time I "as "O' 

" ’ fttivse; but also a manufacturer of 

laciium tulics ouc 

these deuces M) husine^s card of 


period read 


E. H Grudbe 

Assajer and Refiner of Rare Metals 
Manufacturer of 

Incandescent Lamps, Geissler and Crookes Tubes 
12 Pacific Avenue Chicago 

Naturally, then, my interest m and ap- 
preciation of Roentgen’s discovery were pro- 
nounced I should also state tliat I uas one 
of the very few uho had available all the 
apparatus needed to duplicate the experi- 
ments which led up to the discoierj of 
x-rays I did not hai e to go out and pur- 
chase or have made any part of the equip- 
ment AA^ith tlie exception of photographic 
plates, I had even thing — Crookes tubes, in- 
duction coil, electric current generators, 
fluorescent chemicals — right at hand Not 
only that, but, being a chemist and plnsi- 
cist, I was one of the few who had teclinical 
knowledge sufficient to appreciate tlie im- 
portance of tins discovery Then, too, I 
needed no one to teach me tlie use of these 
deuces 

For tlie purpose of exciting mj home- 
made Crookes tubes I used the secondan 
current of a home-made Ruhmkorff induc- 
tion coil It IS interesting to note here that 
I also used a home-made static generator as 
an exciter Hou ei er I found tins inachiiie 
too lacking in current output, when com- 
pared with the induction coil Nei ertheless, 
at the beginning of April, 1896, in conjunc- 
tion witli C S Neiswanger, I did consider- 
able research uork uitli larger static gene- 
rators, at the factor! of the McIntosh Bat- 
tery and Optical Company of Chicago 
These larger inachines were found quite ca- 
pable of exciting the Crookes tulies for 
practical purposes 

As a manufacturer of \acuum tubes I 
made it a point to know what others were 
doing in this line I was of course, familiar 
with the researcli winch bad been carried on 
m the \aciiiiin field b\ sucli men as Geissler 
Sprengel, Toejiler Nobel Shentone Sil- 
eanus Thompson A\ einhold and Kalil- 
baum 

The first Crookes tubes I worked with did 
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fancied that I was not m a technical position 
to obtain credit 

In this connection I contend that merely 
because my work was not written up m 
newspapers or medical journals, that fact 
alone should not evclude me from eligi- 
bility for credit All tilings that have ever 
happened m the universe are not necessarily 
recorded m print And so, I believe, the re- 
cording of an event m a book should not 
constitute the sole test of validity 

These early treatments with the x-ray 
ivere given in a factor}^ — obviously not a 
good place to sen^e sick persons By the end 
of Februar 3 % 1896, I had decided to open a 
properly equipped laboratory for the diag- 
nostic and therapeutic use of x-rays and 
electric currents Accordingly, on April 1, 
1896, I opened such a laboratory at 2614 
Cottage Grove Avenue in Chicago, where I 
remained for several >ears 
Now, in order to place the dates of my 
work in juxtaposition with the historical 
facts about others for whom claims to pri- 
ority in x-ray therapeutics have been made, I 
offer the following 

On January 29, 1896, Dr T G Lvon, of 
London, wrote a letter to “The Lancet” in 
which he asked the question “Do x-rays 
possess germicidal power 

On Februarj 4, 1896, there appeared in 
“Munchener medicinische Wochenschrift,” 
an article by Dr F Mink, pertaining to the 
exposure of bacteria in culture media to 
x-rays, with negatne results 

In September, 1896, Dr W J Morton, of 
New York, published a Ixiok on x-rajs, in 
which he asserted that he had, during Feb- 
ruan," of that a car, i c , 1896, exposed A'ari- 
ous Inctcrn m culture media to x-raA s He 
found no bactericidal qinlih in the x-ray 
On Fcbrinr) 10 1896, Thomas Edison 
stated in the ncwsp-ipcrs 

"Now if tlie\ f\-riAs) can decompose cer- 
tain clicnucals after tlie\ have passed through 
solid siihstances win niaj thee not ha\e the 
same cffeet upon the bacilli and hactena in the 


body? I somehow feel that the roentgen rays 
will reach hydrophobia cases and perhaps ef- 
fect marvelous cures then, again, look 

at the cases of consumption Why may not 
these rays bombard the death-dealmg bacilli 
in the lungs and give them an electro-static 
quietus?” 

On April 10, 1896, m an article avhich ap- 
peared in “Science,” Prof J Daniel, of 
Vanderbilt University, wrote that he had 
exposed the head of Dr W C Dudley for 
the purpose of making a radiographic test, 
following which the latter’s hair fell out 
from the side of the head which had been 
nearest the tube 

In a paper which was read before the 
Roentgen Society of England, on January 
11, 1898, William Webster stated that he 
first noted therapeutic qualities in tlie x-ray 
when, during the latter part of April, 1896, 
he exposed the elbow joint of a patient re- 
peatedly for the purpose of diagnosis, and 
found that rheumatic pains, which consti- 
tuted the principal symptom in the case, 
Avere reheA^ed 

In some books dealing Avith x-raj'S, Dr 
L Freund, of Vienna, is gn^en credit for 
being the first to make therapeutic use of 
these rays To controvert this claim I need 
only state that it Avas not until the Fall 
of 1896 that Dr Freund observed the loss 
of hair in a patient who had been repeatedly 
exposed to x-rays, and Avho consulted him 
for x-ray dermatitis From that tune on. 
Dr Freund used x-rajs to remoAe super- 
fluous hair, before that he kneiv nothing of 
the therapeutic qualities of these ravs 

I have before me a copi of a paper which 
Avas read before the Roentgen Societj of 
the United States on September 11, 1901, 
Iw Dr H P Pratt, of Chicago m Avhich he 
stated the folloAving 

I AAiII nOA\ giA’e a brief reraew of mr oaao 
AAork in this field On the morning of the sca- 
enth of Februarj, 1896, I saw the first ac- 
count of Prof Roentgen’s work In the 
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that he had a patient with an open inoper- 
able carcinoma of the left breast, in which 
there was not only glandular involvement, 
but also systemic carcinosis Evidently, this 
patient was doomed to early death, but he 
tliought the case a good one on which to 
make a clinical application of Dr Gilman’s 
idea If agreeable to me, he would advise 
this patient to come to me for x-ray treat- 
ment Surely, tlie treatment could not make 
her condition more serious, on the other 
hand, it might be of some benefit I agreed 
to accept this patient, if she cared to come 
for the new treatment 

Dr Halphide mentioned tliat he too had 
a patient who might be induced to tr)' the 


I spoke the Ollier day He has had lupus for twelve 
years He will come for x-raj treatments as often 
as you think necessarj 

Yours trulj, 

Dr A C Halphide 

Of course, I had no preconceived technic 
or metliod of treatment to use on these two 
patients, the first to receiv'e x-rays therapeu- 
tically In each case I placed the Crookes 
tube almost m contact witli tlie lesion I 
gave each patient an exposure of about one 
hour a day Remembering my dermatitis, I 
protected the healthy parts of tlie patient’s 
bod}^ adjacent to the pathologic area, w’lth 
sheet lead taken from Chinese tea cliests 
I believe that this was the first time tliat 
sheet lead, or any otlier substance, was used 


x-ray treatment The case was tliat of a 
man who had ulcerative lupus vulgaris in- 
volving the entire right cheek and extendmg 
down into the right side of tlie neck I 
agreed to accept this case also, for x-ray 
treatment 


as a protective against untoward x-raj 
effects 

Little did I realize, at the time I gave 
Mrs Lee her first x-ray treatment, tliat I 
was blazing a new trail in tlie tlierapeutic 
field, little did I realize that this was the 


On January 29, 1896, Dr Ludlam’s pa- 
tient arrived at my place of business with 
the following note 


E H Grubb^ 

12 Pacific Avenue 
Dear Sir 

This will introduce Hrs 


Rose Lee, who has car- 


cinotna of the left breast 

She IS willing to have jou make x-ray apphea- 


beginnmg of a new epoch in the histon^ of 
medicine 

In spite of the long period of time tliat 
has elapsed since m}!^ first introduction to 
tins subject, I can recall verj' vividly the ef- 
fect which tlie treating of these, my first pa- 
tients, had npion me They were not report- 
ed clinically by the physicians who sent them 


tions 

I hope you can help her 

^ Yours truly, 

R. Ludlam. H D 


to me for the reason that both patients died 
within a montli after commencing treat- 


January 28, 1896 

And so, witliout the blaring of trumpets 
or the beating of drums, x-ray therapy was 
bom The very first application of the x-ray 
for therapeutic purposes was made upon 
Mrs Rose Lee’s cancerous left 
myself This occurred on Januan^ -9, loVo, 


ment, and before sufficient cumulative ef- 
fects had been produced to warrant conclu- 
sions as to the value of the new therapeutic 
agent Mrs Lee died of systemic carcino- 
sis Mr Carr fell on the street, sustaining a 
fracture of the skaill which ultiinateh caused 
his death 

Perhaps vou ask win I did not nnsclf 


The next day, Januarv 30, 1896. Dr Hal- 
phide’s patient with lupus vulgaris came to 

me with a note which read 


make a written report of these treatments 
The answ er is Pv en though I did tins now 
considered important work I could not, at 
the tune demand the credit which I felt was 


E. H Grubbe 

13 Pacific Avenue Chicago Jan 29/96 

^^htbea^i^W Mr A Carr is the patient of whom 


due me for two rca'-ous First, I was not a 
graduate pbvsician second T did not have 
access to the medical journ ds I therefore 
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curs on the inner and posterior aspect of the hiatus, which may allow a return flow of 
second portion of the duodenum, on the the opaque meal Cheever (5) states that 
concaie mesenteric border of the intestine, the physical structure of tlie papilla itself 
uhere a weakness in the muscular wall may is apparently designed to prevent regurgita- 
be present True diverticula are most com- tion into the duct Its lumen, which is ev- 



L_ 

Fig 1 Anatomic specimen the common bile duct 
and ampulla, dissected and filled with lipiodol 

mon on the convex or outer aspect, but they 
may also occur on the inner side as well 
The mobile portions of the duodenum are 
the most frequent sites of diverticula, the 
less mobile are not so commonly involved 
The ampulla of Vater, a small, fusiform 
dilatation, about 5 mm in size, is formed 
by the entrance of the common and pan- 
creatic ducts into the duodenum Its ori- 
fice IS but from 1 to 2 mm m diameter, and 
is surrounded bv folds of mucous mem- 
brane, with a miniature sphincter (Oddi) 
made up of muscular fibers According to 
Opie (3) the ampulla \aries from 1 to 11 
mm m length the orifice aieraging from 2 
to 5 millimeters More recenth , Mann and 
Giordano (4) ha\e demonstrated that the 
two ducts entered the ampulla together in 20 
per cent of 200 cases 

Under normal conditions the ampulla of 
Vater cannot be filled w ith the barium meal 
during the usual roentgenologic iincstiga- 
tion of the gastro-intestinal tract , but, under 
certain conditions dilatation of tlie sphinc- 
ter ma\ occur leading to a patenci of tlie 




Fig 2 (1), a small depression in the ampullar 

area noted m a cada\er, (2, 3, and 4), tracings made 
from three cases 


tremely narrow', passes through a small con- 
ical elevation in tlie w'all of the Ixiwel, com- 
posed in part of smooth muscle fibers, the 
sphinctenc action of w'hich w'as first de- 
scribed by Oddi The fibers apparent!) ef- 
fectively close the orifice, except in cases in 
which the muscle tonus is inhibited or o\ er- 
come to pennit the passage of bile and pan- 
creatic juice 

Roentgenologicalh the filled ampulla 
may vary from the size of a pea to that of 
a w'alnut — at times it maj eien become 
larger The mouth of the pouch \aries in 
size, but It IS usualh large allowing the 
opaque meal to flow m and out freeh This 
t)'pe does not as a rule present a retention, 
unless mflammator\ changes are present 
Retention was observed in five instances in 
our senes In one, it resulted indirecth, 
occurnng in a case of duodenal obstniction 
These dnerticula arc freeh movable with 
the duodenum and in all instances of our 



162 


RADIOLOGY 


first part of Apnl, 1896, with tlie kind assist- 
ance of Prof Hugo Wightman, I succeeded 
in destroying the bacilli of eight different dis- 
eases, in culture tubes Immediately after 
destroying the above cultures, thereby demon- 
strating the therapeutic value of the ra}’, I 
commenced to use it as a therapeutic agent, 
and on April 13, 1896, I placed my first 
cancer patient under treatment ’’ 

\ 

I have quoted Dr Pratt’s paper at length 
in order to show that at the time when I was 
actually using \-rays in tlie treatment of 
cancer and lupus, t e , January 28-29, 1896, 
he (Dr Pratt) had not yet heard of Roent- 
gen’s discoverj'^ of x-ra)fs I wish to point 
out also that Dr Pratt states in this paper 
that he did not give his first x-ray treatment 
until April 13, 1896 In other words. Dr 
Pratt did not actually make use of x-rays 
in a tlierapeutic way until more than ten 
zveeks after I had made such applications 

Now, if time is the essence in this contro- 
versy, then I call on tlie calendar to place 
tlie credit where it belongs I have gone into 


the highwavs and byvays looking for infor- 
mation on this point, but I have found notli- 
ing which antedates my work in this field 
And so, m view of all the foregoing, it 
would appear that in the tlierapeutic use of 
x-rays my work of Januan^ 28, 1896, pre- 
ceded that of all others Therefore, I feel 
that I have more than a just claim to what- 
ever honor inav be attached to this particu- 
lar phase of x-ray pioneering 

In conclusion, I also flunk I am justified 
in giving Dr 7 E Gilman, of Qiicago, 
credit for being the first to suggest that 
x-ra)'s be used in a therapeutic wav 

Summing up the evidence which I haie 
submitted, I claim that it allows me to ask 
credit for being ( 1 ) the first human being 
exposed to x-raj'^s sufficientlv to develop 
x-rav dermatitis, (2) tlie first person to 
apply x-rays to pathologic lesions on In mg 
human subjects for therapeutic purposes, 
(3) the first to use sheet lead, or any otlier 
substance, as a protective against untoward 
x-ray effects 


THE ROENTGENOLOGIC SIGNIFICANCE OF THE FILLING OF 
THE AMPULLA OF VATER’ 

By JULIUS FRIEDENWALD, D , and MAURICE FELDMAN M D BAmMORE 

(From the Gastro enterological Clinic of the Dcpirtment of Medicine Unnersity of 

hlarjland, Baltimore) 


D iverticula of the duodenum 

which have been recorded witli in- 
creasing frequency m recent years, 
are now by no means an unusual finding in 
the routine roentgen-ray gastro-intestmal 
examination To the clinician and roent- 
genologist, they are of considerable interest, 
due especially to their relation to the am- 
pulla of Vater The most frequent forms 
of duodenal dnerticula are tlie congenital 
types occurring usuall) m the second por- 
tion. though the) maj appear in other parts 
of tlie duodenum The most common L pe 
of congenital dnerticiilum is usuall) ob- 

Dec. 4 1931 


serv'ed in the region of the ampulla of 
Vater, ordinarily within a radius of 1 cm 
of the ampulla A shallow depression at 
tlie ampulla is not an uncommon finding, 
and, when the dnerticiilum is in this form, 
the roentgen ra) reieals a bulge, uhich may 
simulate a filled ampulla This was ob- 
served m one instance by us m tlie human 
cadav er Nagal ( 1 ) cites a case which at 
autops) presented a similar depression into 
which a true dnerticiilum opened Bassett 
(2) likewise records an instance m which 
a dnerticiilum opened into the ampulla 
Duodenal dnerticula ma) lie single or 
multiple However the t)pc involving the 
ampulla of \ atcr is usuall) single and oc- 
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odenum According^ to Duval, Roux, and 
Beclere, the possibility of differentiating be- 
tween an ampulla of Vater and a true 
diverticulum, or an ulcer crater, rests upon 
two principal points (1) The exact site, 
that IS, at the middle half of tlie internal 
border of the second portion of the du- 
odenum, and (2) an absence of all clinical 
signs of active ulceration, tliereby eliminat- 
ing the question of an accessory pocket of 
an ulcer 

All authorities call attention to tlie rela- 
tive frequency of duodenal diverticula in 
the second portion, a location closely related 
to the ampulla of Vater, however, but little 
is recorded as to the actual filling of the 
ampulla and its clinical significance 
In our stud)'-, there were 34 cases in which 
the filling of tlie ampulla had been observed, 
a finding noted during the usual roentgen- 
ologic examination of the gastro-intestinal 
tract which followed the barium meal No 
unusual technic was employed, tliough espe- 
cial attention was always directed to the 
duodenal area In this investigation, the 
fluoroscopic examination is most important, 
involving the manipulation of the duodenum 
with the gloved hand, under direct visualiza- 
tion, as IS essential in order to bring the am- 
pullar area into view The latter is fre- 
quently overshadowed by the stomach, and 
may not be observed on the films Abnor- 
mal position of the duodenum mav also in- 
terfere u idi tlie visualization On the other 
hand, during the examination of the duode- 
num, a lateral or oblique \ lew will f requent- 
Iv reveal this otlierwise obscure condition 
In our senes, associated with the filled 
ampulla of Vater the roentgen examina- 
tion rciealcd IS instances of right upper 
quadrant adhesions fire of duodenal adhe- 
sions, three of duodenal stasis and one of 
duodenal obstruction Ulcers u ere noted in 
eight instances two in the esophagus two 
gastric, and four duodenal There was e\i- 
dcncc in three instances of mucous colitis 
and in two of spastic colitis In si\ cases 



Fig 5 Note large shadow at arrows on inner 
aspect of duodenum, due to a filled ampulla 

m which cholecystographic examinations 
were made, five revealed abnormal findings 

The fact that but 34 instances of the fill- 
ing of tlie ampulla were observed in many 
thousands of x-ray examinations indicates 
the rant)' of the condition 

The follow'ing table presents our cases, 
arranged according to sex and age 

Ages Females Males 

20-30 _ 2 1 

30-10 5 2 

40 so - S 3 

50-60 __ 7 3 

60-70 4 2 

Total 23 11 

All of our cases presented dyspeptic 
symptoms of some form Pam occurred in 
the right upper quadrant of the abdomen in 
23 patients, 15 of w'hom gave a history of 
acute attacks of biliary colic In three of 
these cases, jaundice had been obsen'ed In 
seven instances, pain (relieied In food) of 
the ulcer type w-as present, occurring sei eral 
hours after meals Distress alone w'as pres- 
ent m the epigastrium and upper right quad- 
rant in 12 instances Nausea w-as noted in 
nine, and lomiting in eight Eructations 
and distention occurred in eight cases 
S3nnptoms of acidit) were noted m six in- 
stances. loss of appetite m six, and loss of 
weight in but three 

A. large mimlier of cases are clmicallv 
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Fig 3 Note the distorted, elongated duodenal Fig 4 Note small shadow at arrou, presenting 
cap due to adhesions small filled ampulla at a filled ampulla. 
arro^\ s 


senes were located in tlie same site In our 
series, tlie size of the diverticula ranged 
from 5 to 20 mm , the average being 8 milli- 
meters The}' are m direct relation witli 
the head of tlie pancreas Filling of the 
pancreatic and bile ducts is rarely obsen'ed, 
tliough, ill one instance m our series, partial 
filling occurred The caliber of tlie neigh- 
boring duodenum was slightly greater than 
normal m most instances, in several cases, 
marked dilatation was observed The pres- 
ence of a duodenitis, duodenal stasis, or lag- 
ging m tlie duodenum was a frequent roent- 
gen finding The empt}ung time of the 
stomach was normal in most instances 
Howe\ er, in cases of marked duodenal 
stasis or obstruction, the emptying time is 
retarded, depending largely upon the degree 


of obstruction 

The majority of these dnerticula do not 
present mflammator}' clianges, but infection 
may occur, due to regurgitation of the du- 
odenal contents, retention of food, or of 
foreign bodies The regurgitation of du- 
odenal contents into tlie bihar}' and pan- 
creatic ducts not infreqtientlv leads to infec- 
tion of the gall bladder and pancreas 

Case (6) calls attention to the fact tint, 
.n certain instances, it is quite possible for 
a secondan dilatation of Vaters ampulla to 
occur iMth such extensne insufficicncr 


infectious material from the duodenum may 
enter the ampulla and tlien into the pancre- 
atic or bile ducts, ultimate!)' producing in- 
flammatory changes m the pancreas In 
man)' of these cases he has found signs of co- 
existing pancreatitis with marked patency 
and dilatation of the ampulla of Vater, a 
condition also observed by Akerhmd (7) 
Case demonstrated an x-ray plate of this 
type in a patient in whom the condition w'as 
confirmed by operation Calculi are not in- 
frequently obsen ed in tliese diverticula 
Since the early case reported by Chomel (8) 
in 1710, others hare been reported Cole 
and Roberts (9), m 1920, recorded tins 
finding in a number of instances 

Occasionally the ampulla w'lll fill follow'- 
ing tlie administration of an opaque meal 
and It may then be r isuahzed in the roent- 
genologic study This occurs infrequently, 
according to Dinal, Roux, and Beclere 
(10), and when present has been regarded, 
according to George and Leonard (11), as 
a probable indication of either a pathologic 
condition of the gall bladder or of the pan- 
cre.as The radiologic diagnosis of a filled 
ampulla is usuallv rather uncertain cspecial- 
h so in difTerentiatmg between it and a true 
diierticuhim or a crater of an ulcer In 
fact, when filled, the ampulla presents the 
appearance of a true duerticiiluiii of the dii- 
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ticula have been obsen'-ed with greater fre- 
quency In all of these cases d)'^speptic 
S}Tnptoms of some form occurred 
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THE HEART IN PULMONARY TUBERCULOSIS 

A ROENTGENOLOGIC CONSIDERATION 
By ERNST A SCHMIDT, MD, Denver 

From the X-ray Department of the University of Colorado School of Medicine and Hospitals 


A LTHOUGH there exists an abundance 
of clinical medical literature on the 
association of heart pathology with 
pulmonary tuberculosis, tlie roentgen litera- 
ture contains comparatively few references 
to It Even the latest and most comprehen- 
sive text-books on x-ray diagnosis either 
omit the subject entirely or content them- 
selves with scant remarks, culled almost ex- 
clusively from clinical data or autopsy re- 
ports 

A number of reasons explains this atti- 
tude For a long time, tlie x-ray diagnosis 
of botli pulmonar)^ tuberculosis and heart 
patholog}' had to contend with numerous 
difficulties, many of which have been solved 
only verv recently The primary difficulties 
of a satisfactory and fairly standardized 
technic ha\ e been overcome by the introduc- 
tion of more powerful radiographic machin- 
er\, which made the use of teleroentgenog- 
raph} possible and thus largely superseded 
the rather unpopular and dangerous metliod 
of ortliodiagraphy Then, the adoption of 
oblique and lateral positions in addition to 
the tune-honored, but often less instructive, 
posterior-anterior v icw , as well as the more 
Universal application of fluoroscopy, have en- 
riched our radiologic armamentarium m 
such a degree that the accuracv of \-rav 


diagnosis m many cases is equal, if not su- 
perior, to the clinical examination Of 
course, this development has not yet solv’^ed 
all our diagnostic problems, every advance 
in science seems rather to multiply than to 
decrease them But ever)’’ advance is also a 
stimulus to more intensive work and an ap- 
peal to better co-operation of the different 
medical specialties The enthusiasm which 
knew no limitations in the radiologic inter- 
pretation of “hilus enlargements” or "tuber- 
culous activity” was undoubtedly unwar- 
ranted , but so were the diagnostic and ther- 
apeutic ev’aluations of "s)Stohc murmurs” 
and “occasional rales” b}’’ the clinicians 
While the limitations of radiologic diagnosis 
for the determination of tuberculous activit)' 
or tlie functional ability of the heart muscle 
must be admitted, roentgenology can, on the 
other hand, claim that, at tlie present state 
of development, it not only can giv^e a defi- 
nite diagnosis but also far surpasses other 
diagnostic methods in depicting the extent 
and damage of the disease After all, it may 
not be quite amiss to emphasize again and 
again that all diagnostic (and therapeutic) 
methods arc only links of a chain, not 
stronger tlian its weakest link and depend- 
ent for Its strength on each indn idual link 
An) roentgenologic consideration of cases 




Fir 6 Case of duodenal obstruction filled 
ampulla, B and C, small projections extending 
out from the ampulla, D, duodenal constriction 


Fig 7 Note filled ampullar shadoii at arrows, 
duodenum pulled up under the gall bladder area 
bj adhesions 


Silent, Others present symptoms tliat are by 
no means characteristic of tins condition 
The liver was obsen^ed to be enlarged in 23 
instances, and tender on palpation in 20 
The gastric contents revealed a normal acid- 
ity m 16, hyperacidity mil, and hypoacidity 
and achyha in seven cases 


SUMMARV 

Diverticula of the duodenum, although 
uncommon, have been observed with in- 
creasing freqiieiiej m recent jears 3 

ZTot especial interest, due to tlieir relation 
, ^ niaofVater The most common 

to the ampulla ot Vater .pe ani- 

type IS obsen^ed m the region of ti e a 

1 nt- times rei ealed m tlie 

^:::,VnWeV— 

posriol'aspecVolTh" ecoiid portion of tlic 
‘’“C'Sli., til. anipillla of 

be filled ivitll barium in ‘''e ^ 

but --'Xtiif “tiini non ol 
sphincter occurs, aiioui j, 

the opaque meal Vatcr ma\ 

^,b.o.i.l..l.ef««,amp^1.- 

::r’ n. ^ 


large, hence, at times, it may reveal a reten- 
tion of tlie opaque meal The majority of 
diverticula do not present inflammatoty 
changes, infections, however, may occur 
and regurgitation of duodenal contents into 
the biliary and pancreatic ducts may lead to 
infection of the gall bladder and pancreas 
In a large proportion of our cases, eii- 
denpes of right upper quadrant and duode- 
nal adhesions were present Abnormal m- 
traduodenal pressure and gall-bladder dis- 
ease uere also noted, tlierefore, it is quite 
possible that tliese affections maj’' in some 
wav be related as causative conditions An 
anatomic weakness of the tissue iinolving 
the ampulla is probtably an important pri- 
mary ctiologic factor 

Tlie radiologic diagnosis of a filled am- 
pulla IS, at times, uncertain and there may 
be especial difficulty in difftrentiating tins 
condition from a true clii crticulum 

In a studi of 34 cases the fillinq of th<^ 
ampulla of Vatcr was obsened during the 
usual roentgen evaniination of the gastro- 
intestinal tract The fact that lint 34 cases 
were noted m mam thousand N-ra\ exami- 
nations IS an indicition of the rariti of this 
condition , Iiowc\cr, in recent acars dner- 
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patients belonged to the age period over 45 
years Many of them were actively em- 
ployed (often m strenuous work) and, con- 
sequently, more subject to cardiovascular 
strain than the average sanatorium patient 
Then, over two-thirds of this number are 
taken up by cases of microcardia and cardiac 
displacement, an obsen'^ation so frequent in 
pulmonary tuberculosis that it is often dis- 
regarded entirely Further deduction of 13 
cases of pathology of the aorta reduces the 
number of definite organic heart lesions, ex- 
pressed roentgenologically by enlargement, 
changes in configuration, etc , and confirmed 
clinically, to 65 (8 6 per cent of tlie total) , 
or, if only valvular lesions are counted, to 
only 27 (3 6 per cent of the total) Since 
only cases with definite roentgen signs were 
included and uncomplicated prominence of 
the pulmonic conus in microcardia was also 
omitted as of no pathologic significance, this 
percentage is too low rather than too high 
Incidentally, it may be mentioned tliat, out- 
side of these cardiovascular complications, 
a total of 399 other complications were di- 
agnosed either roentgenologically or clini- 
cally m our series of 750 patients The lat- 
ter complications will be discussed m a sep- 
arate article 

The frequent obsen'-ation of the small 
heart m tuberculosis has giien rise to nu- 
merous discussions and widely divergent in- 
terpretations Roentgenologicall) , it is de- 
fined as the heart m which the angle of in- 
clination IS greater than 55 degrees The 
condition has been described (and disputed) 
under an impressive galaxy of names mi- 
crocardia, small heart, asthenic heart, 
atrophic heart, h\ poplastic heart, cor pendu- 
lum, drop heart (Tropfenherz), and many 
others WHiile one author (Norris) found it 
onh three times in 1 764 autopsies of tu- 
berculous patients another (Guarini) found 
It in no less than 68 per cent of 1,400 tuber- 
culous patients We ohscncd it in 146 pa- 
tients out of 750 approximateh 19 5 per 


cent While the majority of phthisiologists 
accept it as a definite pathologic entity (dys- 
trophy or hypoplasia) characteristic for tu- 
berculosis and other wasting diseases, others 
consider it as a kind of fata morgana due 
to axial rotation of the heart or to abnor- 
mally low position of the diaphragm A 
similar duergence of opinion exists in re- 
gard to its significance Geigel considers it 
a direct etiologic factor in the development 
of pulmonary tuberculosis Latham and 
others describe it as a sign of poor progno- 
sis Kerley believes that the apparent rela- 
tion betiveen a small heart and pulmonary 
tuberculosis is due to the fact that the small 
heart is always found in a long and narrow 
chest and that the incidence of pulmonarj'^ 
tuberculosis is high in individuals with nar- 
row chests While our obsen^ations confirm 
the latter statement, the former appears sub- 
ject to so many exceptions as to be unten- 
able Excluding cases of emphj^sema, we 
found a certain number of small hearts in 
patients of decidedly hypersthenic habitus 
Undoubtedly, in some cases microcardia is 
only apparent and a result of rotation or 
other mechanical changes, but such cases can 
be excluded by a suitable radiographic and 
fluoroscopic technic As recently shown bj 
Benvenuti, microcardia represents in most 
cases a real hypoplasia or dystrophia and 
may assume a decided prognostic signifi- 
cance, manifesting poor bod) resistance and 
general asthenia In man) of tliese cases 
the fluoroscopic examination reveals a feeble 
heart beat and poor heart action Our ob- 
sen'ations, however, do not coincide vith 
Ben\enuti’s conclusions that microcardia is 
a typical sign of the first and second stages 
of tuberculosis and is usualh replaced b\ 
hjpcrtropln in ad\anced cases In this con- 
nection, the Mev of Woods Hutchison de- 
sen es mentioning He holds tliat all species 
of animals witli a heart relatnch small in 
proportion to the bod\ \\ eight are a era sus- 
ceptible to tuberculosis, aahile others with 
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table I 



of pulmonar)^ tuberculosis is handicapped by 
the fact that none of the many attempts at 
classification have done full justice to tlie 
importance of the roentgenogram From 
the standpoint of the radiologist, the classi- 
fication of the National Tuberculosis Asso- 
ciation has little or no advantage over the 
old-fashioned Turban-Gerhardt classifica- 
tion or the pathologic-anatomic classifications 
of Kupferle, Aschoff, and others Neverthe- 
less, tlie classification of the National Tu- 
berculosis Association is used in this paper 
for uniformity and for purposes of com- 
parison It IS hoped tliat tlie planned revi- 
sion of this classification will take the re- 
quirements of tlie roentgenologist more into 
consideration 

The material studied by us comprises 750 
consecutive cases of pulmonary tuberculosis 
referred to the X-ray Department of tlie 
University of Colorado School of Medicine 
and Hospitals during tlie last five years 
In tlie majority" of chest cases, our rou- 
tine radiologic technic included stereoscopic 
news supplemented bj fluoroscopi and, 
especiall) m the case of suspected heart pa- 
tholog\% lateral and oblique iievs When- 
e\er possible, teleroentgenograpln was em- 
plojed For the measurement of the cardiac 
diameters tlie standard tables of Clai ton and 


Merrill, Hodges and Eyster, Dietlen, and 
others were used 

Of die 750 patients studied, 379 Mere 
nien, 371 ivomen 


Patients 

176 

358 

216 


Percent 
23 5 

477 
28 8 


Cases 

179 


211 

353 

7 


Per cent 

23 9 


281 
47 0 
1 0 


Under 25 years of age 
From 25 to 45 years 
Over 45 j'ears 

The following figures are gnen for the 
classification of tuberculous stages 

Minimal tuberculosis 
Moderately advanced tu- 
berculosis 

Far advanced tuberculosis 
Miharj^ tuberculosis 

In 317 cases (42 3 per cent) the X-ray 
report mentioned an abnormal or patlio- 
logic appearance of either tlie heart or aorta 
At the first glance, tins number of cardio- 
vascular complications appears unusuallv 
high It will, however, be readily under- 
stood if several factors are considered 
First, tlie patients— eitlier admitted through 
a general out-patient dq.artmcnt or 
through tlie Mards of a general hospital and 
a psichopathic hospital-d.fTer vidch from 
those usualh seen m a tuberculosis sanato- 
rium or clinic iKith in age and physical con- 
- --third of die obseried 


stitution 


SCHMIDT HEART IN PULMONARY TUBERCULOSIS 


171 


Enlargement of the right ventncle (due 
either to h)'-pertrophy or dilatation or both) 
IS of common occurrence in chronic pul- 
monary tuberculosis and is amply confirmed 
by analogous autopsy findings In a series 
of 120 cases of tuberculosis, Hirsh found 
right ventricular hypertrophy in 35 per cent 
Less conclusive are electrocardiographic 
findings, except m cases of pneumothorax 
(Bronfin and collaborators) This enlarge- 
ment, as a rule slight and similar in its 
roentgen appearance to mitral stenosis, is 
due to the abnormal resistance m the pul- 
monaiyr circulation caused b}'' the tubercu- 
lous lung changes Occasionally, the condi- 
tion IS referred to as “cor pulmonale ” A 
differentiation between simple hypertrophy 
and dilatation (which naturally ensues after 
failure of the heart muscle) is roentgeno- 
logically impossible in most cases 
A case of congenital heart disease was di- 
agnosed in a boy of 13 who exhibited the 
typical signs of pulmonary stenosis Qini- 
calh , cyanosis, clubbing of the fingers, etc , 
were signs, radiologically, dilatation of the 
right ventricle and enlargement of the pul- 
monaiy' conus, but no widening of the left 
auricle The other case involved a girl of 
17 jears wuth similar, though less marked, 
S}'mptoms There w'as the additional sus- 
picion of a patent foramen ovale Final 
judgment as to diagnosis and progress of 
the disease must be wutliheld in both cases, 
since further data could not be obtained 
after the patients left the hospital In one 
case the tuberculous imohement w'as mini- 
*nal, m the other, moderately adtanced 
There is little doubt that, in tlie cases of 
right icntricular enlargement, the pulmo- 
nar\ tuberculosis preceded the heart pathol- 
ogy , in cases of congenital heart disease, 
Ihc ojiposite relationship must be assumed 
In the majonu ot the remaining heart le- 
sions it IS, howcier, impossible to ascertain 
the relation as to time and pnoritt of the 
t'\o pathologies with ani degree of ccrtaintt 


While theoretically all ostia of the heart 
are subject to valvular lesions, the mitral 
and aortic t alves are the most important 

Mitral disease produces a rather tj’-pical 
roentgenographic appearance In early cases 
we observe dilatation of the left auricle, 
soon to be follow^ed by bulging of the pul- 
monic conus and obliteration of Holz- 
knecht’s space Later, hypertrophy and dila- 
tation of the right ventricle ensue In pure 
mitral stenosis, the left ventncle does not 
enlarge, but such a condition is rare In 
most cases we have to deal wuth a combina- 
tion of mitral stenosis and mitral insuffi- 
ciency The heart assumes the “mitral con- 
figuration,” or “standing egg,” or “sugar 
loaf” shape Frequently displacement of the 
esophagus can be demonstrated by barium 
administration Our reports show^ed mitral 
disease in five cases, which is a small per- 
centage when the preponderance of the le- 
sion IS considered None of these cases be- 
longed to the far-advanced group of tuber- 
culosis 

Just as a differentiation between mitral 
stenosis and insufficiency is frequently im- 
practical or unfeasible, aortic stenosis (un- 
complicated, a rare disease) and aortic in- 
sufficiency are usually combined under the 
heading of “aortic disease” The X-ray 
findings are characteristic enlargement of 
the left ventricle produces the typical “boot 
shape,” or “Ijing egg shape,” of the heart, 
often together with prominence or enlarge- 
ment of tlie aortic arch The high incidence 
of tins disease among our patients is ex- 
plained by the frequent occurrence of syph- 
ilis, rheumatism, hard work, old age, and 
other etiologic factors A direct interrela- 
tion betw een aortic disease and pulmonan 
tuberculosis appears improbable 

The following table, modified after Mar- 
koMts, recapitulates the mam differential 
points in the radiologic diagnosis of the un- 
complicated “mitral heart” and its counter- 
part. the “aortic heart ” 
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proportionately larger hearts are almost im- 
mune to infection 

The next frequent obsen’^ation m pul- 
monary tuberculosis is cardiac displacement 
The consensus of opinion accepts traction 
by fibrosis and pleuropericardial adhesions 
as the main cause of the displacement In a 
smaller percentage of cases it is due to pres- 
sure from pneumothorax, pleural effusion, 
and similar causes Its eminent importance 
for the indication and prognosis of collapse 
tlierapy is generally appreciated Its sig- 
nificance m other cases was recentl}' stressed 
by Cla)'son He considers afebrile tach}'^- 
cardia, which frequentl}' results from car- 
diac displacement, of sufficient purport to 
recommend treatment as soon as tlie diag- 
nosis IS established by x-rays i c , before 
the onset of clinical symptoms For this and 
for prophylaxis, breathing exercises are pre- 
scribed whenever they are rendered safe by 
the condition of the lung The development 
of clinical symptoms Clayson considers an 
indication for phrenic evulsion We ob- 
sen^ed most cardiac displacements in far ad- 


tuberculosis and lieart disease, tlie problem 
has attracted wide attention, though it has 
never been settled definitely It is true the 
“absolute antagonism’’ as set fortli by Ro- 
kitansky has long been refuted by an im- 
mense amount of statistical material Prac- 
tically all obsen^ers, honever, agree that a 
certain interrelation between heart pathol- 
ogy and pulmonary tuberculosis cannot be 
denied Chronic pulmonary congestion, as, 
for instance, is observed m mitral stenosis, 
is credited witli exerting a distinctly inhibi- 
tory influence on the development of pul- 
monar}' tuberculosis Tiegel’s experiments 
in rabbits and dogs, producing stasis in tlie 
pulmonar}' circulation and consequent piil- 
monar}’^ hyperemia by partial ligature of the 
pulmonan' i eins, showed a marked retarda- 
tion of infection in the h3'peremic lung after 
intravenous injection of virulent cultures of 
tubercle bacilli Conversely, valvular lesions 
producing pulmonarj' anemia seem to pre- 
dispose to tuberculosis This tlieorj’- is ap- 
parently confirmed bv the fact that pulnio- 
narj' stenosis, which markedly interferes n ith 


vanced tuberculosis In tlie majontj' of 
cases tlie displacement was toward the af- 
fected side In only 10 cases out of 93 was 
the displacement toward tlie unaffected or 
less affected side This occurred in pleural 
effusions, pneumothorax, and thoracoplasti 
Right-sided displacement never assumed tlie 
proportion of dextrocardia reported bv some 
observ^ers 

A comparison between roentgen reports 
and clinical findings pro^ed tlie superiority 
of x-rays for the diagnosis both of micro- 
cardia and cardiac displacement In mani 
instances auscultation and percussion failed 
to reveal the condition eien in pronounced 


phases of dei elopment 

Of the greatest theoretic and practical in- 
terest IS tlie association of pulmonaix tuber- 
culosis orgnn,c l.c-,rt d.sonse Ever 

Since Rokitansky, more than 80 3 cars ago 
taught the antagonism between pulmonara 


tlie pulmonary circulation, is complicated in 
50 per cent or more of the cases bi piihno- 
nan tuberculosis (Kellner, Lebert, and 
others) Statistics relative to the incidence 
of cardiac lesions in tuberculous patients 
var3’^ considerably clinical examination 
Meisenburg found 53 cases (I 14 per cent) 
of cardiovascular disease m 4,649 tubercu- 
lous patients. Turban in Dai os 8 (2 per 
cent) in 408 cases The percentage is higher 
in autopsies The highest incidence (16 per 
cent) is reported by Hugh Walsham Re- 
centli, Strarhesko reported 74 (3 1 percent) 
in 1,961 cases of tuberculosis, compared 
with tuberculosis in 13 6 per cent of cases 
in 522 heart cases The fact that pulmo- 
nar3 tuberculosis shows a predilection for 
earlier ages, while heart disease is more fre- 
quentlj encountered m later periods of life, 
makes m itself all statistical conclusions 
more difficult and problematic 
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cent the changes represented vahnrlar le- 
sions Most patients with organic heart 
changes, right ventricular enlargement ex- 
cepted, showed minimal or moderately ad- 
vanced tuberculous involvement The prog- 
nostic and therapeutic importance of cardio- 
vascular complications m pulmonary tuber- 
culosis needs no further emphasis The 
complex problem of interrelation between 
heart pathologj^ and tuberculous infection of 
the lungs still lacks a satisfactory solution 
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PNEUhlONOCONIOSIS" 

By F FLINN, MD, Decatur, Ilunois 


P ULMONARY pathology^ caused by 
the inhalation of various dusts is pre- 
eminently a field for study by radiolo- 
gists Altliough many investigations have 
been made and numerous articles written by 
healtli and industrial pl^sicians and investi- 
gators, American radiologists, with few ex- 
ceptions, have apparently ignored the sub- 
ject The purpose of this paper is to stim- 
ulate a general interest and further research, 
from a radiographic standpoint 
Dust inhalation in sufficient quantitv”^ to 
cau<;e pulmonary changes is. as far as \\e 
know , strictly an industrial hazard, and as 
the radiograph is the easiest, the surest, and 
often the only means of diagnosis, our re- 
sponsibihti IS the more e\ ident I know of 
no radiologist so isolated from industr\ that 
Its hazards do not present a prolileni in his 
practice All pulmonari pathologi pro- 

*rrc'^ntc<l licforc the Ra'liolnpcTl *=ioctctr of North Amcr 
»ca Tt the Sr\fiHrcmh \iin\nl Meeting at ''t I,xiuis No> 
30-l)cc 4 lou 


duced by the yanous dusts is grouped under 
the general term pneumonocomosis, w-hile 
such terms as “silicosis,” “anthracosis,” 
“siderosis,” and so forth, are used to indi- 
cate pulmonary damage wdien the greatest 
number of particles inhaled is dern ed from 
a specific material It is of histone interest 
to know^ that tlie clinical aspect of pneu- 
monoconiosis among metal miners wms de- 
scribed b} Hippocrates and by Agricola It 
was differentiated from true pulmonarj tu- 
berculosis m 1862 In Dr Peacock after ex- 
amination of se\ eral hundred miners Great 
Britain has contributed much to our kmow 1- 
edge of the subject by complete imestiga- 
tion and the writings of Haldane and Collis 
arc outstanding The iiu cstigations and re- 
ports of the Aimers Phthisis Prciention 
Committee and Aimers Plithisis Medical 
Bureau of the Union of South Africa arc 
classics in this field of research In the 
United States the U S Public Health Sen- 
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TABLE II 



Mitral heart 

Aortic heart 1 

Aortic arch 

Normal or smaller 

Prominent 

Pulmonic conus 

Enlarged (aines often confluent) 

Normal 

Left aunclc 

Enlarged (curves often confluent) 

Normal 

Left \cntncle 

Normal or smaller 

Enlarged 

Right upper curve 

Normal 

Normal or slightl> convex 

Right auncular curve 

Enlarged, subduidcd 

Normal 

Heart shape 

"Standing egg” "sugar loaf” 

“Lring egg,” “boot shape,’ "ducksliapc” 
Pronounced 

Heart contours 

“Staircase” effect 

Extension 

Vertical 

Horizontal 

Heart apex 

Normal slender, or angular, subphreme 

Blunt, broad, circular, aboic phrenic arc 

Increased pulsation 

Over pulmonic conus 

0\er aorta and left aentncle 

Similar configurations 

Juienilc heart, asthenia, blood diseases, 

Senile heart, "renal heart ” "goiter 

in 

congenital heart disease, etc. 

heart” (Kraus), mjocarditis, ka^ho 
scoliosis 


The combination of mitral and aortic dis- 
ease was encountered in seven cases Roent- 
genologically we see, in addition to the en- 
largement of the left auricle and right ven- 
tricle as a result of tlie mitral disease, an en- 
largement of the left ventricle and aorta, 
due to aortic disease The trans\ erse diam- 
eter of the heart is considerably enlarged^ 
From tlie crossing of the aortic “lying egg” 
and tlie mitral "standing egg” (or, if we 
prefer, from tlie mating of tlie “boot” and 
tlie “sugar loaf”) results a configuration 
which, by tlie way of some strange termi- 
nologic evolution, was termed “pear-shape” 
hv Kerlev (That tlie same term is used bv 
the Heart Committee of the New York Tu- 
berculosis and Healtli Association to de- 
scribe tlie h)T50pIastic or drop-heart induces 
furtlier confusion into an already more cu- 
linary than scientific nomenclature ) 

nT cases of lesions of tlie tricuspid lalve 

”'tau“Stn,o.corl.s.g.ncraUnl,,ge- 

ment of the heart uas reported witliout am 

fered from d'™"” 45 rear,. 

pronounced 


The seven cases of niiliarv tuberculosis 
did not show any heart patliologi' 

Of the nine patients with aortitis and 
aortic enlargement, seven were men, ti\o 
women, and all were oi'er 40 vears of age 
In two cases, sclerotic changes (calcified 
plaques) were reported None of tliese 
showed advanced tuberculosis 

The two cases of aortic aneurj'sm — men 
over 45 years of age — showed minimal tu- 
berculous iniolvement The small number 
does not allow an} conclusions, altliough it 
IS worth mentioning tliat, according to Ro- 
kitansky, aortic aneur}’’sm is an important 
antagonist of pulmonar}^ tuberculosis 

In the majority of cases with aortic pa- 
thology either the blood or the spinal fluid 
showed positive Wassennann reactions 
No cases of pericarditis or of tuberculo- 
sis of tlie heart proper u ere obsen ed It is 
improbable that, apart from pericardial ef- 
fusion and adhesive pericarditis, X-ravs can 
be of help m the diagnosis of such cases 

RFSUML 

In a high percentage of patients suffering 
from piilmonan tiibcrciiiosis, cardan ascu- 
lar patholog) uas found roentgeiiologicallv 
The majoritr of these findings refer to mi- 
crocardia and cardiac displacement In R6 
per cent of 750 tuberculous patients organic 
heart changes ucrc duagnosed, m 16 per 
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Entrance of particles into the alveoli 
causes a proliferation of phagocytic cells, 
generally believed to be denved from the 
endothelium of the lymphatics and capil- 
laries These cells take up the particles and 
enter the l}Tnph spaces around the alveoli 
sacs and in tlie interlobular spaces Some 
of tlie dust-laden cells re-enter the air pas- 
sages and are coughed up This is the only 
manner in ivhich particles, after once enter- 
ing the tissues, are excreted After these 
dust-laden cells enter the l^miph spaces they 
move with the lymph stream toward the hi- 
lum nodes Many of the cells are arrested 
in the deposits of lymphoid tissue or in 
clumps in the spaces along the innumerable 
branches of the arterial and bronchial trees, 
and many of them reach the hilum and tra- 
cheobronchial nodes Wherever a group of 
dust cells collect, there is set up an irritation 
and the process of fibrous tissue formation 
begins The l)Tnphoid deposits are first to 
recen e the dust cells and are the first areas 
to become fibrosed, this is followed by 
blocking of the lymphatic drainage and fur- 
ther collection of cells in the spaces which, 
m turn, become obliterated by fibrosis Witli 
destruction of the hunphatics in one area, 
their functions are assumed by others and 
the process is repeated The fibrous tissue 
IS produced by stimulation of fibroblastic 
proliferation of existing connectne tissue 
structures and by transition of dust cells into 
fibroblasts After a certain point is reached 
the process becomes manifested on the ra- 
diographic film as the increased bilateral 
linear markings of peribronchial and pen- 
vascular fibrosis of first stage pneumono- 
coniosis or the small discrete round densities 
of second stage With continued dust inha- 
lation in large amounts the fibrottc process 
continues to progress, the discrete nodules 
become more numerous increase m size, and 
coalesce with adjacent areas, the fibrous 
framework of the ah cob blood \csscls, and 
broiiclu IS markedh tliickened, tlie hilum 


and tracheobronchial glands show further 
enlargement characteristic of the third 
stage, which, if advanced, show's massive 
consolidation At autopsy the lung is found 
to be firm, inelastic to the touch, cuts like 
gristle, and imparts a gritt) sensation to the 
knife The pleura is thickened and many 
adhesions to adjacent structures occur It 
has been determined that the w'eight of silica 
dust obtained from the lung of a miner va- 
ried from 2 8 grams to 9 6 grams, while 
from a normal lung only 0 5 gram is ob- 
tained 

Pneumonocomosis, according to the prog- 
ress of the disease, is usually described m 
three stages, namely, first, second, and third 
The clinical, pathologic, and radiographic 
findings coincide to a remarkable degree 
The increased radiographic densities are due 
to increased fibrosis and not to shadow's cast 
by dust deposits 

In the first stage the radiograph shows an 
increase of the lung root shadows beiond 
normal limits due to enlargement of the 
IjTiiph nodes and thickening of the larger 
bronchi and vessels The branchings of tlie 
bronchial and vascular trees appear more 
numerous and are under and denser than 
normal As the pleura is approached the size 
and density of the shadow's tend to decrease 
The spaces between the more prominent 
markings, w'hich in the normal lung are 
usually clear, show' mam fine linear shad- 
ow's The markings of this stage are all lin- 
ear in character , no mottling is seen and ad- 
hesions are rare The condition is bilateral, 
until a fairh eien distribution in all lobes, 
howcier, the right lung or the lower lolies 
maj show the greater adiancement due to 
the greater amount of air going to these lo- 
cations Passne congestion and chronic in- 
fection mav produce somewhat similar 
changes, but the markings arc not usualh 
so clear-cut nor so dcfiniteh s\nnmetrical as 
arc those of dust pathologv 

In the second stage, the Inliim shadows 
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ice and the U S Bureau of Mines have 
made extensive studies and reports, and 
from a radiographic standpoint, tlie book 
“Pneumoconiosis” by H K Pancoast and 
E P Pendergrass is the most complete and 
comprehensive work published to date 
To better appreciate our radiographic 
findings, it is well to review the etiology 
and patliolog)' of pneumonoconiosis 

The active agents in the production of 
this condition are tlie minute particles of 
inhaled dusts rvhich reach tlie alveoli of tlie 


lungs In all probabilitj^ many dusts, not 
yet studied, may produce pulmonary changes 
if inhaled m high concentrations over a suf- 
ficient period of time, but so far silica dust, 
S 1 O 2 , has been found to be the most danger- 
ous and produces the most extensu'^e 
changes It is only the finest dust particles 
that remain afloat m air and are inhaled 
Dust particles which reacli tlie alveoli are 
usually less than 10 microns (1/2500 inch) 
in diameter and 70 per cent are not more 


than one micron (1/25000 inch) in diam- 
eter The particles larger than 10 microns 
in diameter are removed bv the secretions of 
the nose and the larger bronchi and are ex- 


pelled by tlie upward action of the celia and 
by the act of coughing To determine 
whether or not tlie quantit) of dust in the 
air in any gi' en location is sufficient to be 
dangerous it is necessary that a sample of 
air be taken by special dust-collecting appa- 
ratus, and the weight, number and size of 
tlie particles be ascertained The Miners 
Phtlnsis Preiention Committee in its fina 
report recommends tl.e follonmg sfmdml 
of minty for air, as determined riitli Uie 
Kota Konimeter less Uian 100 PyOcles 
cubic centimeter ten go^. 

li r-aOsfa«on One I 

nSieles nir cubic centimeter ,s tl.e same 
as 100,000,000 per cubic meter n 
^ a 1 as nr; sutrecsted for mining opera- 
:;:„t; m:.mces"miilncl. .be silica ronten 


of dust was very high In its General Re- 
port the Committee states that street air on 
a windy day averages 1 5 milligrams by 
weight and 20,000,000 particles of fine 
dust (not more than 5 microns in diameter) 
per cubic meter It is readily to be seen 
tliat A'er)’- dusty street air is rated \ er)' good 
from a health standpoint as it contains less 
than 100 particles per cubic centimeter In 
many industrial operations the amount of 
dust exceeds tins standard 

Pneumonoconiosis has been found ui 
workers in man)’- occupations It is pro- 
duced in the shortest period of time and 
most frequently witli most extensive patliol- 
ogy in hard rock miners, hard coal miners, 
granite cutters, metal grinders, and potters 
In some instances tlie condition has devel- 
oped in one year’s time It has also been 
found among sand blasters, soft coal miners, 
brick makers, cement workers, firemen, 
stokers, asbestos workers, charcoal bumers, 
hardw'ood and some textile w’orkers, but a 
much longer time, usually from 5 to 40 
years, wms required to produce the pa- 
tliolog)" 

The exact manner in which the dust par- 
ticles cause injuries is not knowm but the 
most generally accepted theon" has to do 
with the solubility of particles and their 
toxic action on the tissue cells Another the- 
ors suggested is that when the cells take up 
enough particles their life processes are 
slow ed and the}’- are hindered in performing 
their physiological functions The theory of 
mechanical injurj due to the sharp cutting 
edges of particles has l)cen abandoned by 
most nnestigators 

The production of dust patholog) starts 
when there is in the air a greater mimlicr 
of fine particles than can lie rcmoicd b\ the 
nose and upper respirator! apparatus and 
when a larger quantit\ reaches the ahcoli 
than can be taken care of bj pbagoc) tosis, 
m other words, when the intake of particles 
ts greater than the excretion 
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and linear markings of the broncheovascu- 
lar trees usuall)^ show further increase in 
size and densitj"^, but, in addition, there are 
seen many small, roitnd, discrete densities 
which produce the effect of generalized mot- 
tling on the film The mottled appearance 
is due to fibrosis of the many l 3 mphoid tis- 
sue deposits of tlie Ijunphatic system The 
discrete shadows var}^ in size from about 
one millimeter to ten millimeters in diam- 
eter tlie larger being partly due to coales- 
cence of smaller nodules The nodules show 
a fairly eien distribution tliroughout both 
right and left lobes but are usually more nu- 
merous in the right The pleura is thickened 
in some areas, and the diaphragm, particu- 
larly the inner portions, may be irregular 
and roughened from adhesions 

In the third stage the extensiye general- 
ized interstitial fibrosis displaces tlie more or 
less discrete and sharply defined marknngs 
of tlie first and second stages The small 
discrete nodules of tlie second stage coalesce 
to form larger irregular masses which, on 
the radiograph, produce the “snow-storm 
effect,” characteristic of tins stage If the 
fibrosis continues with further confluence of 
the larger densities, massiye consolidation is 
produced The consolidations are usually 
bilateral, and in extent may inyolve an^ 
part of a lobe or an entire lobe, most often 
the upper This stage shows more extensile 
pleural thickening and adhesions, particular- 
ly to the diaphragm, often causing marked 
elevation and irregulanti The heart and 
large vessels are pulled toward the right side 
and often occupi a lertical position m the 


thorax , 

The existence of pneumonoconiosis estal^ 
hshes a predisposition to intercurrent respir- 
atori infections, and tuberculosis is often a 
complicating factor Tuberculous infection 
^la^ become engrafted on dust patholo^ 
during am stage but most u«inll) m the 


second or third stages .i _ difficult 

Its presence is frequenth a difficult 


film alone, a few differential pomts mil be 
noted here Pneumonoconiosis is bilateral, 
symmetrical, affects all lobes, the shadous 
are clear-cut, well defined and hard in ap- 
pearance, tlie apices are usualty clear until 
far advanced, and no cavitation occurs Tu- 
berculosis is ordinanh" unilateral, not snii- 
metrical , tlie apices become invoh ed earh , 
it IS generally confined to tlie upper lobes, 
tlie shadows are not so clear-cut or well de- 
fined and are softer in appearance, and cat i- 
tation occurs with advancement 

CONCLUSIONS 

In conclusion, I wish to emphasize the 
following facts 

1 Inhalation of dusts is essentially an 
industrial hazard, many and varied occupa- 
tions presenting it 

2 So far, silica dust has been found to 
be most harmful, but other dusts produce 
lung clianges to a lesser extent if conditions 
are suitable 

3 Only very fine dust particles, less than 
10 microns in diameter, reach the ah eoli and 
cause patliologs 

4 The clianges produced are fibrosis of 
tlie lymphoid deposits and lymphatic drain- 
age system 

5 The radiograph presents a definite 
picture of the progress of the disease It is 
the easiest, surest, and often the only meth- 
od of diagnosi'', and ue should more gen- 
erally, interest oursehes m further study of 
this condition 
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early second stage from miliar)' tuberculosis 
In most of my examinations we do not depend 
upon the radiographs alone, but we take into 
consideration the history' and physical findmgs 
In miliary' tuberculosis there are tempera- 
ture and clinical findings which are indicative 
of the condition Most likely the history of 
past occupations would exclude dust, whereas 
in a pneumonoconiosis the history of occupa- 
tion IS of pnmary importance Question the 
patient thoroughly as to the type of work he 
does, if that work produces dust, if his face is 
close to the operation, and if he inhales the 
dust 


There is one point to remember the oper- 
ator inhales a dust that is not visible the dust 
that IS visible in the air is harmless because 
It IS too coarse to penetrate the alveoli of the 
lungs, it IS caught in the upper respiratory 
passages and excreted Even in a beam of 
light y'ou caimot see the dust less than 10 mi- 
crons in diameter 

I would like to see some one make lipiodol 
injections to study the question of bronchiec- 
tasis with pure pneumonoconiosis, not compli- 
cated with tuberculosis I have not seen any 
study made along that Ime yet, but I would like 
to have some reports on it in the future 


PRESENT RESPONSIBILITIES IN DENTAL RADIOGRAPHY" 

B> CLARENCE O SIMPSON, MD, DBS, FACD, Professor of RadiodonUa, 
Washington University School of Dentistrj Sr Louis, Missouri 


C ONTINUOUS readjustment and 
progress are imperative m the prac- 
tice of radiology, and individual abil- 
ity' IS taxed to keep pace witli the develop- 
ments The practice of dental radiography 
and interpretation, the concise term for 
which IS “radiodontia,” has advanced m 
common with other phases of radiology 
Prior to the last decade, extensive alveolar 
lesions were so prevalent that they could be 
discovered by superficial x-ray examinations 
and defective vision, but most of these have 
been eliminated The pulpless tooth frenzy 
w as a boon to inefficient radiodontic service 
in that It was necessary' only to reveal and 
condemn teetli witli canal fillings, but most 
of the pulpless teeth have been eradicated, 
without due discrimination Now the re- 
quirements of dental radiography' have 
materially changed, but without a corre- 
■^ponding improvement m the general stan- 
dard of sen ice to supply tlie need 
In the zeal for condemning piilpless teeth, 
the dental and medical professions generally' 
Ignored diseased r ital teeth and periodontal 

^xforc the Radtolopcnl Society of North America 
I the Seventeenth Annual McetinR at St Ixtut* No\ 30- 


sepsis, which are more virulent than aver- 
age pulpless teeth There is an obvious 
reaction in medical practice, even among the 
supposedly precise internists, m neglecting 
investigation of dental conditions, excepting 
in disorders popularly associated with focal 
infection Vital resistance, metabolism, and 
toxemia must be considered m functional 
disturbance and organic disease 

The unhy'gienic dental conditions m tlie 
majonty' of adults contribute to most ail- 
ments Dentists with radiographic equip- 
ment cannot usually be depended upon to 
exclude oral sepsis, because tlieir examina- 
tions are inadequate and the conclusions are 
ultraconsen ative A thorough, unpreju- 
diced investigation, such as is required to 
decide the issue, should be a routine diag- 
nostic procedure 

The extreme consen ation of dental pulps 
has led to the repair of carious teeth m 
which the pulps were diseased and the ap- 
plication of extensne metallic restorations 
to Mtal teeth, with a resulting hanest of 
septic degeneration Manr degenerating 
pulps do not produce local s^mptoms, ict 
tlic\ respond to \ italit\ tests for months and 
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culosis or bronchiectasis In the Southwest, 
the hard rock and the copper mines present 
the same problem I would like to ask about 
the form which resembles miliary tuberculo- 
sis We see this form quite frequently in the 
copper districts The patients are frequently 
sent with the diagnosis of miliary tuberculosis 
One IS ver}-^ apt to make this mistake if he is 
not careful The distribution in this tj'pe of 
lesion is similar to that of miliary tuberculo- 
sis, but lesions are clearer cut on the x-ray 
film 

The big problem lies in the attendant dan- 
gers of bronchiectasis, tuberculosis, or cardiac 
msufficienc} Physical examination is usually 
negative except for tlie emphysema present, 
which hides the underhung patholog}' X-ray 
films shon only the marked fibrosis present 


When tuberculosis is present with pneumono- 
coniosis, It is impossible at times to determine 
which IS which One must consider the use of 
artificial pneumothorax in these cases It pre- 
sents quite a difficult problem, due to the de- 
creased vital capacity I have used this pro- 
cedure only twice for closure of cavities and 
feel quite hesitant m doing it 
I happened to see one case in which pneu- 
monoconiosis developed m about six we^s 
time This uas in 1927, m the dime of Dr 


Dunham, of Cincinnab , , j t 

In Anzona we are trjung to control the dust 

problem by the use of water in the mines Jar- 
did considerable work m this feld among 
the granite cutters in Vermont He showed 
also that in many cases some 

pneumonoconiosis occurred when 
were taken out of the dusty occupation 


Dr Flixn (closing) As Dr 
brought out in his discussion this 

more uidely distributed than in the past 

thought uVbe If ue -- 

selves thoroughlv 

rb^r;" dusts 

riere harmless ,«„sidcrition That 

t^es on an emploj ee and, ,f he 
,s, one industo t ^graphicalh at the 


into the industD' to himself for uhich the in- 
dustD' IS not responsible 

Often it is difficult, in the first stages, to 
differentiate it from early tuberculosis The 
fact tliat pneumonoconiosis is evenly distnb 
uted, from the hilum shadows to the penph- 
er}', with tlie apices and upper portions of the 
lungs relativety clear, gives a clue to the prop- 
er diagnosis 

There is a duty imposed upon us to make a 
diagnosis of pneumonoconiosis rather than tu- 
berculosis, if the man is to be laid off from 
work and put through a long period of rest for 
curative purposes If he has pneumonoconio- 
sis, it IS necessar}^ onl}" that either he change 
his occupation to one more free from dust, or 
that the dust be removed from the air at the 
place of his occupation 

The instrument for examining this dust is 
quite a technical affair The test has to be 
carried through with technical precision, to be 
of any value To almost any industry sus- 
pected of a dust hazard, the United States Bu- 
reau of Mines, or the United States Public 
Health Senuce or the United States Depart- 
ment of Agriculture will bring this instrument, 
usually making a survey of the air at the site 
of the operation and other comparative exami- 
nations around the same plant or locality 

I happened to be uith the United States 
Bureau of Mines when the instrument was 
introduced, and I was present at the field test 
Using distilled water in the bottle winch col- 
lected the dust, w e packed the sample and sent 
It back to the laboratoD' m Pittsburgh A 
month later there was no dust in the sample 
although at the time of collection the solution 
Avas cloudy So we discovered that distilled 
water dissolves silica dust Then we had to 
experiment to find the solution which would 
carrj' the dust until the time of examination 
fiiiallv discovering that gram alcohol was the 
best 

If an) of )OU wish dust examinations made 
of the air m am indiistr) m vour comnnimtv 
a request to one of those three departments 
will prohabl) produce results In fact these 
people arc usiialh glad to make surve)s All 
reports arc strictl) confidential 

It is hard, manv times to differentiate an 
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liable to be misinterpreted The decision 
regarding the immediate or deferred repair 
of carious teeth may be based on the as- 
sumption that decalcification has progressed 
farther than the apparent radiolucency and 
bacterial toxins haA^e penetrated beyond the 
decalcification 

Thorough radiodontic examinations entail 
a sufficient number of views to reieal the 
essential, different aspects of the teeth and 
aheolar process Sixteen vieAvs are the 
minimum requirement, more are necessary 
when there are special problems This pro- 
vides for three views of the maxillary in- 
cisor region to shift the images of the super- 
imposed structures and compensate for the 
cun'e of the dental arch The radiographs 
must present approximate anatomic perspec- 
tne, sharp definition, and suitable density 
and contrast 

Accurate interpretation is based upon ex- 
tensive studv of the normal range of ana- 
tomic variations which are to be distin- 
guished from pathologic changes The 
variations are in Ixme types, anatomic land- 
marks, tooth forms, and localized peculiar- 
ities In addition to recognizing structural 
dnersitv, the changes resulting from abnor- 
mal function must be excluded from eru- 
dence of disease Deficient function and 
trauma produce reactions which are liable 
to be misinterpreted There is a tendencA 
for teeth Avithout occlusal opponents to ex- 
trude and for the bone to increase in radi- 
olucency from disuse atrophv Similar, but 
less marked, appearances maA be obsened 
around teeth AA'hicii are not a igoroush used 
Occlusal trauma, in excess of the compensa- 
tocA resistance of the aheolar process 
causes a periapical bone destruction aaIucIi is 
diflicult to distinguish from that resulting 
from infection 

Radiodontic interpretation should be con- 
centrated upon CAidencc of incipient disease 
'aIiicIi offers a faionblc prospect for con- 
‘'criatne treatment The disco\er\ of 


hopelessly diseased teeth is not cheerful 
ncAA'^s for the patient, nor is tlie diagnosis 
of an ailment at autopSA of A'aliie to him, 
yet this type of dental diagnosis has been too 
common Early pathologic changes are 
usually m the periodontal membrane, the 
lamina dura, and the interdental septa, 
AA'hich should be clearh disclosed and critic- 
ally studied in radiographs Abnormalities 
in these structures are more significant than 
localized radiolucencies, Avhich may be due 
to anatomic features Only bv routine ex- 
aminations, systematic technical procedures, 
and refined interpretation can radiodontic 
serAuce discharge the moral and legal obliga- 
tions assumed in practising this phase of 
radiology" 

DISCUSSION 

Dr, Dalton Richardson (Austin, Texas) 
We who have had the benefit of Dr Simpson's 
personal instruction in technic and interpreta- 
tion knoAv the accuracy AVith AA'hich he analy'/es 
the technical and pathologic findings m dental 
films He IS conservative in his interpreta- 
tions because he has seen the shortcomings of 
the radical physician, surgeon, and dentist Avho 
attribute all the ills of humanity to a dead 
tooth and the radiolucent area at its apex 

His thoroughness in presenting his subject 
leaves very' little for me to discuss except to 
emphasize AA'hat he considers one of his most 
important findings — the evaluation of the vital 
tooth 

The prevention of a tooth from becoming 
non-vital, or, as frequenth named, “dead ’’ 
depends upon the recognition and approAtd 
treatment of the small, almost incipient canes 
and the changes in the periodontal and ah'eolar 
structures Aihich, to the experienced roentgen- 
ologist, are indicative of early disease It is 
the earlA recognition of this diseased condi- 
tion, AAhen the Inctcnal products arc being 
carried through the SAStemic circulation, that 
enables the roentgenologist to co-operate aaiIIi 
the internist, the surgeon, and the dentist so 
that the effects of focal infection maA be elim- 
inated It IS at this time that the best possible 
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perhaps years after iiecoming septic foci 
with circulator}' comiection Radiography 
IS tlie only method by whicli most of them 
can be discovered, and careful examinations 
u itli accurate interpretation are required to 
diagnose the subtle periapical changes 
The disregard of periodontal infection, 
e\en in advanced stages of pyorrhea alveo- 
lans, has been e-\cused by the explanation 
that tliere was drainage from the gingival 
pockets Howei er, tlie drainage is not con- 
stant or thorough, and chronic suppuration 
cannot be ignored as evidence of local dis- 
ease and a systemic menace Read has iso- 
lated 16 strains of bacteria, including 5'/r/r/>- 
tococct pyogenes and znndavs, from pyor- 
rhea pockets Since the blood and lymph 
circulation in gum tissue is conducive to 
metastatic infection, tlie obsolete tlieory that 
tlie drainage of pus from pyorrhea pockets 
eliminated tlie risk of focal infection should 
be corrected to tlie rational tlieory of per- 
sistent suppuration which has overwhelmed 
cellular resistance and demands corrective 
treatment 

Efficient radiodontic examinations offer 
the most accurate means of differential diag- 
nosis in periodontal disease The early 
alveolar changes, indicative of incipient 
periodontoclasia, can be distinguished in ex- 
cellent radiographs } ears before the clinical 
evidence v ill be obsen'ed by dentists Early 
diagnosis and elimination of the etiologic 
factors are tlie most effective measures in 
controlling the increasing rav ages of pyor- 
rhea alveolans Infiltrating periodonto- 
clasia, vv hicli permeates and disintegrates tlie 
bone far m advance of the pocket forma- 
tion, necessitating prompt removal of the 
teeth to conserve the alveolar process for 
the stahiht} of artificial dentures can lie 
distinguished onh In rachogmpluc ev idcncc 
Scmle atrophv, which is not dirccth asso- 
ciated with advanced age, and localized peri- 
odontal lesions with a general alveolar re- 
sistance, which present a favorable prog- 


nosis for conservative treatment, can be de- 
tenmned by truly diagnostic radiographs 
Septic cr}'pts around enipting third 
molars, resulting from pericoronitis, are 
more common and significant tlian the exag- 
gerated residual’ infections in edentulous 
regions The slow eruption of mandibular 
tliird molars, partially covered by gum folds, 
creates a breach in the integrit} of the oral 
mucosa which predisposes to bacterial in- 
vasion and the establishment of a chronic 
suppurativ'e gingivitis and rarefying osteitis 
Dentists are usuall}' oblivious to conditions 
around third molars unless acute exacerba- 
tion occurs, tlien appi} only palliativ'e treat- 
ment until the inflanimator}' swnptonis sub- 
side, vvitliout investigating tlie osseous in- 
voh'ement A large proportion of these 
septic cr)'pts exist m a region prone to infec- 
tion by extension, witliout sufficiently pro- 
nounced local swuptoms to demand removal 
of tlie teeth Tbei can be rei ealed onh bv 
thorough radiographic e.xaininations 

Because of the importance of canes m 
the destruction of teeth, and since thei are 
die chief source of complications from pulp- 
less teedi, the responsibihtv' which radiolo- 
gists share with dentists must he empha- 
sized Periodic clinical e.xaminntions are 
not effectiv'e in discov ering canes lieforc 
serious damage occurs, they must be sup- 
plemented bv' radiograjihic examinations 
Since periodic radiodontic scrvuce is not 
usual, the infrequent exaniinntions must be 
made to render all possible preventive serv- 
ice Tins espcciallv includes the detection 
of canes in the approxinnl surfaces of 
teeth Radiographic evidence of caries lias 
not been given the deserved stiidv and is not 
as casih obtained or interpreted as is gen- 
erally liclievcd The size of the posterior 
teeth obscures the dccalcificatioii the irreg- 
ular snpermiposjtion of tin enamel causes 
misleading radioluccncics anet the zone hc- 
tneen the alveolar process and the enamel 
produces the cervical radioliicencv vvliicli is 



NASAL ACCESSORY SINUS DISEASES CLINICALLY AND 
ROENTGENOGRAPHICALLY CORRELATED^ 

By L W DEAN, MD, St Loms 


N ot long ago we passed through what 
may be described as the Surgical 
Age of nasal sinus disease Numer- 
ous unnecessary operations, many of them 
detrimental to the patient, were performed, 
at least a part of them due to the fact that 
a proper relationship did not exist between 
the otolar}Tigologist and the roentgenolo- 
gist From the surgical standpoint too much 
stress was laid on the x-ray picture signs 
and symptoms were not correlated with the 
\-ray plate This was not the fault of the 
roentgenologist, perhaps it was due m part 
to the tendency to teach surgical procedure 
without stressing physiology, pathology, and 
diagnosis Otolaryngology does not differ 
Rom any other branch of medicine m its 
relation to the x-ray service 
The primary factor in the proper exami- 
nation of the patient is the histor)% a state- 
ment which may be illustrated by the fol- 
lowing case A boy, 12 years of age, devel- 
oped in August what seemed to be a terrific 
infectious pansinusitis What appeared to 
be thick white pus poured from each nostril 
The x-ray examination was made early in 
the study of the case All the sinuses were 
seen to be cloudy An immediate radical op- 
eration was advised For some reason or 
other It seemed ad\ isalilc to go over the pa- 
tient again In the second examination, con- 
siderable attention ■was directed to tlic se- 
curing of a meticuloush exact liistor\ Cer- 
tain outstanding facts were elicited First, 
the onset of the acute condition occurred on 
a dr\ hot da\ m Tub , the patient had had 
tuo prcMous .attacks lioth m hot weather, 
he was pr.acticalh free of trouble during 
midwinter \ c\tological stmh was made 
of Ins nasal discharge which was found to 
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contain 50 per cent eosinophils and only an 
occasional polymorphonuclear neutrophil 
In spite of the fact that the nasal discharge 
was typical of macroscopic pus, a different 
recommendation was made, namely, that the 
patient leave the laryngologic sennee and 
enter the allergic service 

As the result of wuthholding milk from 
the diet the clinical condition of the patient 
rapidly improved and in four months’ time 
the roentgenologist expressed the opinion 
that the x-ray plates show'ed almost perfect 
healing This is not an unusual result it 
occurs often w'hen one devotes at least 
twenty minutes to the securing of the his- 
tory A good histon' may bring to light a 
correlation of facts and takes precedence 
over either clinical or laboratory examina- 
tion 

To me It seems obvious that a cjdologic 
examination of the nasal and otologic dis- 
charges should lie made in eiery case in 
which these conditions are present The 
chest man wmuld not think of neglecting a 
cytologic examination of the sputum the 
genito-urmary man aiwais makes a careful 
microscopic study of the urine the c^ tolog- 
ic examination of the nasal discharge is just 
as important The presence of polymorpho- 
nuclear neutrophils m the discharge taken 
from the ncighlxirhood of the ostium of a 
sinus means one thing, the .absence of cells 
means another An .abundance of mucus in 
the discharge from the sinus lias prognostic 
significance Certainh it is of grc.at impor- 
tance to h<a\e information regarding the 
mimlicr of cosmophib present in tin-; dis- 
charge I diould certainh feel that anj ex- 
amination of a nasal c.ase wa"; incomplete if 
It did not <;how what cells were present in 
the n.asal discharge Such an cxamm.ation 
^\ould rcieal that m.ain a so-called common 
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treatment can be given in an effort to save the 
life and usefulness of the tooth Notwith- 
standing the superioritj^ of American mechan- 
ical dentistr}", there is no bndge that is as 
effective as the tooth it supplants One tooth 
may be removed, but frequentlj' two others are 
put in jeopardy when the bridge is attached 

Another point which he makes is the inter- 
pretation of the juxtaposition of caries to the 
pulp to determine if the filling, inlay, or what- 
ever treatment may be used, is a menace to 
the health of the pulp In this connection, the 
examination of teeth with inlaj’s and sj'nthetic 
fillings, to determine nhether a beginning or 
advanced pulpitis is present, will contribute a 
most important finding in an effort to clear 
up foci of infection that are etiologic factors 
in the production of systemic diseases 

In the x-raj'’ examination of teeth, there is 
one point that I desire to emphasize — do not 
depend upon the so-called mterproximal film 
A bite u mg visualization is as devoid of essen- 
tial information as mere exammation of the 
stomacli and duodenum is in studying the 
gastro-intestinal tract If the small intestines 
and the colon are not visualized, vou have an 
incomplete examination If tlie penodontal 
structures, the apices, and adjacent alveolar 
structures are not visualized, you have an in- 
complete examination of the teeth Depend- 
able interpretations demand sufficient x-ray 
information upon uhich to base an interpreta- 
tion 

Dr Simpson’s comments on vitalitj^ testing, 
in connection with the evaluation of x-ray 
films, were necessarily bnef I hope eveiy' 
radiologist understands tlie importance of 
transillumination and pulp-testing in connec- 
bon witli inspection of x-rar films These are 
essential in locating foci of infection and inter- 
preting these foci in terms of clinical medicine, 
surgerv, and dentistrj 

Failure to discover incipient periodontal in- 
fection leads to main errors in interpretation 


Many phj sicians and surgeons get the nnpres- 
sion that, when a granuloma or a radiolucent 
apical area is visualized, tlie focus of infection 
has been located But the granuloma mai be 
comparatively harmless in the production of 
sj'stemic diseases uhen compared with a wtal 
tooth, the findings of which are shown in 
technically good visualizations of the pen- 
dental areas 

The Doctor toudies the pjorrhea question 
In this connection I suggest that the members 
of tins Society consider, for purposes of studj , 
the tooth as being somewhat similar to a joint 
— that pj'orrhea resembles an artlmtis, and 
that the alveolar pathogenesis resembles an 
osteitis or osteonn elitis — and applj the same 
pnnciples to the interpretation of teeth and 
their adjacent structures that are applied to 
roentgenograms of other osseous structures 

My time for discussion will pennit of onh 
a reference to a technic for visualizing the 
alveolar structures that are bejond the image 
projected on the mtra-oral film Dr Simp- 
son uses the extra-oral film and all the ap- 
proved tedinic in Ins practice, in our enthu- 
snsm in interpretation, w'e sometimes do not 
sufficiently check up our technical w ork 

The refinements of technic winch insure the 
best possible qualiti of dental films are as 
essential for accurate interpretation as are the 
sectioning, staining, and mounting of tissue 
when tlie pathologist is to decide for or against 
the malignancy of a neoplasm In solving the 
mj nad problems of sj stcmic disease, the opin- 
ion as to foci of infection of dental origin can 
be given onlj bj one who is experienced in 
interpretation and w'ho has the best qualiti of 
film upon which to base his interpretation Dr 
Simpson has emphasized that visualization 
should be m several angles, just as visiiihza 
tions of long bones or other portions of the 
body arc always made m as man} angles ns 
arc nccessao to give the correct projection of 
the area m question 
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class of patients On request for \-ray 
study I explain to the roentgenologist what 
points are undecided and just what informa- 
tion IS desired This allows him to fix his 
attention on certain problems and his opin- 
ion IS usually responsible for the final deci- 
sion Requests for x-ray study of the 
sinuses by internists and pediatricians with- 
out clinical examination of the sinuses them- 
selves are difficult to justify Certainly in 
hospitals, with a large x-ray department, 
overburdened with work, much better sen^- 
ice can be secured by requesting x-ray exam- 
inations only in cases in which they are indi- 
cated Such an x-ray examination should 
be preceded by a thorough clinical one 
Making the x-ray film first often leads to an 
expression of opinion to the patient which, 
in the final analysis, must be contradicted 
In infants and young children, the x-rav 
examination of the nasal sinuses should be 
made early in the course of the study of the 
case because the nasal sinuses in infants and 
joung cliildren are so precocious as to size 
The first point to determine in such a patient 


is whether or not a given sinus is present, 
and, if present, whether or not on an ana- 
tomical basis It has clinical significance A 
sphenoid sinus at the age of five years may 
be 3 mm in diameter or it may be 18 mm 
m diameter it is essential to know the size 
If a patient has no frontal sinus, to know 
that fact early helps in the diagnosis of a 
head condition For many years I practised 
larjmgolog}’^ before we had the assistance of 
the x-ray My diagnoses were tlien made 
by securing a thorough historj^ and making 
a meticulous clinical examination Errors 
were often made To-day the best results 
can be secured by continuing this old proce- 
dure and adding to it the x-ray findings 

SUMMARY 

If the best result is to be secured, the 
roentgenologist must know the history of 
the case, the clinical findings, and if possi- 
ble, there should be a personal conference 
between tlie clinician and the laboratorj’- man 
in every case 


TREAT1\IENT OF SUPERFICIAL FUNGUS INFECTIONS WITH 
THE LONG WAVE LENGTH ROENTGEN RAYS (GRENZ RAYS) 

FURTHER observations' 

Bv M XL RICE DORNE, \r D , and CLEVELAND WHITE, MD, Chicago 


T he pre\alence of the ‘superficial 
fungus infections (“ringworm”) is 
now generalh recognized e\en to tiie 
extent of being accorded second place (1) 
m the order of incidence of the most com- 
mon skin diseases This steade incrcTse in 
prexalcnce during the past few \ears has 
been considered be nnn\ as onh apparent, 
because of our lietter knowledge of the dis- 
ease, and, as a result our greater skill in 
recogni/ing its characteristics Howeier, a 
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careful surexy of the statistics from various 
countries is ratlier convincing proof that this 
increase is really actual 
The increasing recognition of the impor- 
tance of the superficial fungus disease has 
stimulated research and obsereation in all of 
its clinical and lalxiraton phases, resulting 
in numerous Aaluable advances, with the ex- 
ception of therapy E\er\ dermatologist m 
particular, and all clinicians m general who 
treat these cases, has his own faionte rem- 
«h. with the result that innumerable drugs, 
almost eieiy niailable therapeutic plnsical 
agtnc\. and \arious combinations of differ- 
ent methods ha\c met with but partial sue- 
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cold IS an allergic matter and not an infec- 
tious process In one instance tlie presence 
of carcinoma cells in the washings from the 
maxillar}^ sinus resulted in a diagnosis of 
carcinoma of the maxillan^ antrum In tins 
instance neither the history nor x-ray ex- 
amination ivas suggestive of wahgnancv 
In 1931 C S Linton conducted, in tlie 
Oscar Johnson Institute, an investigation of 
tlie noses of 100 patients chosen at random, 
whose history did not suggest ani' nasal dis- 
ease (50 children and 50 adults) It is in- 
teresting to note that in tlie cases in uhicli 
pus cells u ere found some unsuspected nasal 
infection was discovered In one adult and 
m one child a large munber of eosinophils 
were found, the adult was asthmatic while 
the child had no allergw so far as his liistori'^ 
•was concerned but his motlier and two 
brothers were at tliat time suffering from 
manifest allergic trouble 

At the same time a routine bacteriologc 
study was made on the same patients, using 
a double glass sleeved instrument dei ised bv 
C S Linton I think for tlie first time the 
bacteriologc stud} was made of the nose 
from the region of the ostia of the sinuses 
witliout the swab being contaminated as it 
passed through the lestibule Most bacte- 
riologic examinations of the nose are reallv 
examinations of the air m whicli the patient 
Ines because m introducing tlie swab it is 
contaminated by contact with tlie walls and 
structures m the vestibule wdiere organisms 
collect from the inspired air A most inter- 
esting finding should be credited to E Dix- 
on, namely, that m the normal nose m sum- 
mer, at least, the mucous membrane in tlie 
neigliborliood of the ostia of the sinuses is 
usually sterile PreMoush, Linton had 
show n tlie normal nasal sinus to I>c sterile 
as a usual thing but that occasional clouds 
of organisms enter the sinus, to lie qtiickh 
expelled or inhibited in their grov th TJiesc 
observations show that Iwctcnologic exami- 
nations when properh made without con- 


tamination of the swab, are, togetlier with 
tlie cytologic examination, most important 
factors in differentiating between an infec- 
tious and a non-mfectious process in the 
sinuses 

The clinical sigiificance of routine exam- 
inations of the otologc discharge is not so 
definite as in the case of tlie nasal discharge 
For several v ears, w'e hai e been making at 
Washington Universit}’-, routine cytologc 
examinations of the nose, while for onh a 
few montlis hai ewe studied the cytologv' of 
the otologic discharge in every case It has 
been found to have much significance in ei al- 
iiating the findings witli the x-rav For in- 
stance, if tlie x-rav plate shows one mastoid 
markedh' ini olved and the otlier mastoid 
not so much so, with an equal number of 
pus cells m the discharge from each ear, the 
findings will hai e a definite bearing on the 
need of a bilateral operation Again, when 
repeated x-rav plates show' little or no 
change, a decrease in the number of pus 
cells, together witli an increase m the de- 
generation of tlie cells, carries prognostic 
significance Naturalh tlie bacteriologic 
examination of the fluid secured at tlie time 
of mv ringotomv' is of greatest importance 
The presence of Piiciniiococciis, Tv pc HI 
with its capsule ahvavs influences us not to 
lean too heav ilv on the x-rav findings 

The pathologv of the nasal sinus in 
allergv and in nephrosis is such that the dif- 
ferentiation cannot be made bv the x-rav 
examination In each instance the thicken- 
ing of the sinus lining is due to edema, that 
IS, providing infection has not alreadv Ik- 
gun Tlie oiilv wav to determine when an 
allergic sinusitis or a nephro'-is Iiccomcs an 
infectious sinusitis is In making a careful 
cytologic and bacteriologic studv of the 
nasal discharge 

In older children ,md in adults the \-rav 
examination is of the greatest assistance m 
clearing up obscure points regarding the 
pathologv It alwavs comes fast with this 
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tosis of the acute vesicular or vesico-pus- 
tular t)'pe, and the chronic mtertnginous 
t\'pe respond much better to properly ad- 
ministered dermatologic treatment This is 
also true of the hyperkeratotic type Some 
cases, however, do well under fractional 
x-rav treatment Fractional doses are ad- 
Msable because 

(a) Inflamed tissue is hypersensitive to 
x-rays , 

(h) The susceptibdity is increased by 
the previous use of strong topical remedies , 
(c) It has been found that if the erup- 
tion will yield to x-rays, it will respond to 
small doses 

If the eruption does not disappear as a 
result of such treatment over a period of 
from four to six weeks, it is unlikely to be 
favorably influenced by further treatment 
Filtered radiation is not believed to be 
more efficacious tlian are unfiltered x-rays 

EXPERIENCES WITH THE GRENZ RATS 

As stated in our previous communication 
(7), we employed a special generator for 
long wave length roentgen rays, which de- 
livered a maximum of 12 K V and 12 ma , 
and which was used to activate a specialh 
constructed modified Coolidge tube with the 
Lmdemann glass window situated on the 
under surface and tlie entire tube encased 
in a metal water jacket With this partic- 
ular apparatus we were able to produce a 
mild red blush on the flexor surface of the 
forearm in a young brunette adult witliin 
twenty-four hours, emploving the following 
factors 8 K V , 6 ma , 3-inch skin-tube dis- 
tance and one minute exposure 

Haaing determined the erjthema dose 
witli our particular apparatus (8 K V , 6 
ma , 3 in , 1 min ) w e decided to use tlic 
fractional metliod of treatment adopted one 
crj thema dose as a w orking unit w ith treat- 
ments dn idcd into one-quarter units or frac- 
tion thereof gi\cn at weekb intciwals and 
four treatments constituting a senes This 
method of procedure was decided on in new 


of the fact that w'e had limited our work to 
the treatment of the superficial fungus in- 
fections, using such fractional doses at 
weekly intervals, so that there could hardly 
be any question as to the safety of tlie dos- 
age A few^ cases have been demonstrated 
by several dermatologists in which damage 
to the skin has been produced by erjdhema 
doses of Grenz rays In cases in which 
large areas were involved, necessitating re- 
peated focusing at each trdatment, the dos- 
age was reduced one-half In several in- 
stances, as in the treatment of the nails, the 
dosage at each treatment was doubled 

In several of our patients, a single one- 
quarter unit exposure provoked a reaction 
which was manifested by an aggravation of 
the onginal lesions In most instances 
these reactions subsided spontaneously -with- 
in forty-eight hours, w’ltli a resultant im- 
provement in the lesions In one instance 
the reaction occurred after the second treat- 
ment, the first treatment apparently having 
improved tlie condition As tlie dosage em- 
ployed m the treatment of all these patients 
was identical, it w'ould seem that the reac- 
tions induced w ere tlie results of individual 
tolerance In several instances followung a 
series of treatments, there w'ere recurrences 
of the original lesions These w^ere ahvaT s 
milder than the original condition and re- 
sponded promptly as a rule, to the one or 
two additional treatments 

The first patient treated wxas a male, 33 
years of age, wlio had a tinea cruris of five 
years’ duration Tlie case cleared up en- 
tirely w itli one treatment of a quarter unit 
to each area The next three cases failed 
to respond e\en after three treatments had 
been administered At this point in our in- 
icstigation, a complete check-up of our ap- 
paratus reiealed the fact tliat it was func- 
tioning properh Following this experi- 
ence It was decided tint a clinical diagnosis 
alone was not sufficient indication for tins 
t'pe of treatment and routine smears (the 



186 


RADIOLOGY 


cess, tending to reveal the refractoriness of 
this disease to treatment 

The rapidly accumulating literature on 
Grenz-ray tlierapy, even to tins date, has 
failed to reveal any concerted effort in the 
treatment of these infections, regardless of 
the fact that they are primarily localized in 
the epidermis and that most of tlie radia- 
tion of Grenz ravs is absorbed by the ep- 
idermis and upper layers of tlie derma It 
nas felt tliat if tlie Grenz rays offered any 
possibilities in the dermatologic domain, one 
excellent opportunify to determine tins was 
m tins particular field, and so it was decided 
to give tins method a thorough clinical trial 

ETIOLOGIC ASPECTS 

Research into the etiologic aspects of tlie 
superficial fungus infections has revealed 
tlie fact that the manifold cutaneous expres- 
sions may be the result of the action of all 
three classes of micro-organisms — hj'pho- 
mycetes, yeasts, and bacteria (2) — with the 
yeast assuming a greater importance than 
either of tlie otliers 

The efforts to classify fungi satisfactorily 
have resulted in considerable confusion, dif- 
ferent workers often using different bases 
Therapy has suffered as a result of this, for 
a simple classification based on the major 
morphologic characteristics might be of far 
greater value to the clinician and lead to 
better tlierapeutic results 

For practical purposes, as related to tlie 
subject under discussion, we have classified 
the fungi into two groups, namely, hjpho- 
mycetes and yeast-hke fungi In the latter 
group hjphT; mav be present both micro- 
scopically and in culture These fungi 
unusually present tlie round-cell jeast struc- 
ture This classification is used advisedly, 
for Draper (3) has demonstrated tliat the 
yeast forms viH grou m\cclia In certain 
changes m the medium 

Predisposing factors m these fungus in- 
fections ha\c attained a position of impor- 
tance as IS rcfiectcd b\ the special attention 


given tliem Hyperhidrosis is non geiieral- 
l}'’ admitted as an important predisposing 
factor, and Levin and Silvers (4) obtained 
cultures of apparently patliogenic fungi 
from tlie sweat in fir e of eight cases Pre- 
existing intertrigo and plantar djsidrosis 
ma}’’ predispose to infection witli fungi, so 
tliat these possibilities must not be oier- 
looked m therapeutic management A much 
disputed point at present is the possible 
etiologic relationship of yeast forms m 
dermatitis of lanous tjpes and one of tis 
(C W ) (5) has performed a senes of suc- 
cessful inoculations of fungus cultures on 
tlieir respective hosts, indicating a possible 
pathogenicity in tlie sjmdrome knmra as 
seborrheic dermatitis, especially of the ex- 
udative type and in certain types of infantile 
eczema 

X-RAY RESULTS AND ATTENDANT DANGERS 

Practical skin tlierapy until the x-raj s has 
been developed by dermatologists such as 
Sabouraiid, Pusey, MacKee, and others If 
judiciously applied, it is an extremely useful 
agent in dermatologic practice and is now 
considered b}’’ many as the most useful and 
successful single remed} aiailable for the 
treatment of skin diseases Yfiiile it is true 
tliat tlie x-rays have proven themselves 
almost specific m the treatment of \anous 
cutaneous disorders, they har e failed almost 
completely in others They cannot be con- 
sidered a panacea for all skin diseases 
The superficial fungus infections Inic 
proven themselves eicn more rcfnctor\ to 
irradiation than to other forms of therapv 
Occasionally tlie infection is permanenth 
cured , r crj’- often after the subsidence of tlic 
acute sjauptoms no further improrcnicnt is 
noted Recurrences arc common It is 
more or less gencralli agreed that llic ma- 
jontj of the cases n ill do belter under in- 
telligent antiparasitic treatment than under 
irradiation Ncierthelcss it is often of 
ralue as an adjinant 

According to ItfacKcc (6) dcritialoplu- 
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ESTIMATING THE RISK OF OPERATIONS ON THE BILIARY 
TRACT BY TESTING THE EXCRETORY FUNCTION 
OF THE LIVERS 


By EVARTS A GRAHAM, M D , St Loms 
From the Department of Surgery, Washington University School of Afedicine, and 

Barnes Hospital 


I N 1918, observations were published by 
the writer (1) which indicated that, in 
every case of cholecystitis, there is an 
associated hepatitis The inflammation, 
which IS more marked m tire right lobe than 
elsewhere, seems to be essentially an infec- 
tion of the lymphatics around the small m- 
trahepatic bile channels This work has now 
been corroborated by many others, notably 
b} Heyd (2), by Moynihan (3) and by 
Flint (4) In those cases m which jaundice 
IS associated witli cholecystitis, but without 
demonstrable obstruction of tlie common 
bile duct, it seems probable that the jaundice 
IS due to an obstruction of the mtrahepatic 
bile ducts caused by the type of inflamma- 
tion which has just been mentioned The 
fact that an actual hepatitis can be demon- 
strated to be practically a constant accom- 
paniment of cholecystitis shows that the pos- 
sibility of tlie presence of a damaged liver 
must always be taken into consideration 
when dealing with a case of inflammation 
of the gall bladder 

We are just beginning to appreciate the 
great importance of the liver as tlie origin 
of some unexplained deaths after surgical 
operations, although for a long time we sur- 
geons have hesitated to operate on patients 
who hare badlv damaged kidnejs In a 
sense, how'erer the h\er is more important 
to us than our kidners, liccause life will not 
go on more than a few hours without the 
Iner but we can lire for about a week with- 
out am kidner tis*;!^ When Richard 
Bright ncarU a hundred rears ago, found 
that the urine fnmi a cert iin patient coagu- 
lated when boiled in a teasjionn orer a sp,nt 
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lamp, he unconsciously made a great contri- 
bution to our metliods of lorvermg operative 
mortality The crude method of Bright has 
been supplanted by the more refined methods 
which rve norv possess of estimating horv the 
kidneys perform 

If rve had methods at our disposal for 
determining, to the same degree of satisfac- 
tion, the functional activities of the liver as 
tliose rvhich rve have for the kidneys, rve 
rvould undoubtedly be able to reduce the 
present operative mortality to a still lorver 
point At the present time, rr-^e do not even 
knorv rvhat all of the functions of this im- 
portant organ are, and rve do not have sat- 
isfactory methods of measuring those func- 
tions rvith rvhich rve are acquainted There 
are many patients rvho die unexpectedly 
after surgical operations rvhose deaths can- 
not be adequately explained Some deaths 
are considered to be of cardiac origin, some 
are ascribed to shock, and some to pneumo- 
nia, rrhich, horvever, may at times be shorvn 
at autopsy to be negligible in amount If rve 
had a clearer understanding of the functions 
of the brer, and if rre had more accurate 
methods of estimating tliose functions, rve 
rrould probablj be amazed to discorer horv 
often a damaged liver plaa s a role in the r a- 
rious conditions to rrhich rre norr gire other 
names as causes of death 

When, in our carlj work on choicer stog- 
raphr, rre changed from tctraiodophenol- 
phthalcin (lodcikon) to phcnoltctrtaiodo- 
phtlialcm (iso-iodcikon), rre found that rre 
had a substance rrhich, rrhen injected into 
the blood stream, not onlr caused r isualiza- 
tion of the gall bladder but also stained the 
scniin upon the addition to the latter of a 
little alkali Therefore, the substance could 
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extemporaneous potassium h3dro\ide prep- 
aration) and cultures (Sabouraud’s dex- 
trose mediums) were included in everj 
case As a result of this routine examina- 
tion we soon learned that tlie cases which 
were positn^e for moniha and yeast-like 
fungi responded with good results, while the 
infections of hyphomycetic origin showed 
ver}" little if any improvement 

In our original communication (7) ve 
reported 30 cases, to which we now wish 
to add 22 more In this latter group our 
experience has been quite identical witli that 
of the former group reported Tvo of tlie 
patients m this latter group were cases of 
erosio mterdigitahs blastomycetica The 
lesions in both instances involved the third 
interspace on botli hands Potassium hy- 
droxide preparation and culUires revealed 
yeast In one instance topical apphcabons 
consisting of 0 5 per cent methyl-uolet 
aqueous solution was applied to the lesion 
on one hand once a Aveek and a one-fourth 
unit of Grenz ray was given to the lesion 
on the other hand once a week It was very 
interesting to note that improvement oc- 
curred in the lesions after tuo treatments 
by both metliods and somewhat more 
marked in tlie lesions treated by topical ap- 


plications 

In this connection, however, the important 
obsen^ation was the fact tliat yeast uas 
recovered from tlie lesions and there uas a 
prompt response to tlierapy, ivhereas m our 
original commimication ve reported an in- 
stance in a woman, aged 59, uitli similar 
lesions, in uhich the potassium hidroxide 
preparation rerealed large branching In pli-e, 
but cultures were negatn^e There uas no 
improvement after four quarter-unit trea - 
ments with the Grenz rai and the pa leiit 
thought the condition uas aggraiated U 
my thing 

This substantiates our original olncna- 
tions that good resi.hs uere olitamed m the 


patients uho had infections due to acast- 
like fungi, a\hile tlie infections of hyqio- 
mycetic origin showed aen" little if ana im- 
proa’-ement 

Experiences aaith occupational derma- 
toses complicated by secondara superficial 
fungus invasion are too meager to permit 
any fair ea^aluation at this time 

COXCLUSIOiXS 


An experience of 22 more cases is added 
to a prea lous report of 30 patients aa ho had 
dermatoses considered to be of superficial 
fungus infection and aa^ere treated aaith the 
Grenz ray's used in fractional doses 

With such dosage those due to aeast-like 
fungi responded quite uniformly to therapa', 
W'hile those of hyphomycetic origin ■showed 
a'-era' little if any improa ement 

Further maestigation is being actiada 
pursued to determine the full worth of the 
aboae obseraations 

We w ish to thank Dr A W Stilhans and 
Dr T S Coulter for their main kindnesses 
avhich made it possible for us to studa these 
cases and to haae access to departmental 
facilities, also. Miss Bertha Culka, who has 
aided us greatla bv performing all the cul- 
ture aaork 

niBLIOGRAPHY 


1) Goodman Hfrman Tiiien tl.c SecomI \IoU 

Prca-ilcnt Discacc of Bic St in Vdi 
Derm and S)nh tfaa l'’3I 

2 ) aVriDMAN, r P> balionton A-picts of 

Dcrmatoplia’fosi'i Ardi Dorm and 5pli 

aa ’a ^ A ^ Die niolom of fiidoo'i 

^ Jour Infee Dn Or.olicr 

5) WW. CiE\TX,\NP n/rm 

andrcl.iycr I92( Treatment of 

^sViferr^’n. ^u^’lnfcYtion. 

\xr\ -ioo 




GRAHAM OPERATIONS ON BILIARY TRACT 


193 


experimentally that the recoverj^ of livers 
damaged by carbon tetrachloride was great- 
ly hastened bv the use of small amounts of 
calcium 

We set a retention of 50 per cent as an 
arbitrarj" standard upon which to base our 
decision whether or not to postpone opera- 
tion Experience showed us that, in se\ eral 
cases when the dye retention was even as 
high as 90 per cent, it could be brought 
down to alxiut 30 per cent by a course of 
treatment such as that just outlined The 
patient then was a suitable risk for opera- 
tion, as shown by the results obtained 
There is probably no particular virtue in 
the use of iso-iodeikon for this purpose, 
undoubtedly an) of the dves which are ex- 
creted, for the most part through tlie Iner, 
could be used It is likelv, howeier that it 
may be necessan' to use these di es in larger 
doses than has been customary in cases in 
which they have Iieen used in the past for 
purposes of diagnosing a particular lesion 
or condition of the liver Most of the dves 
which have been used for tests of hepatic 
function hai e been used in doses which were 
probably too small to gne suitable informa- 
tion On the other hand, a dose of iso-iodei- 
kon of 2 5 gm , which is necessary for cho- 
leci stographic purposes, is about eight times 
the dose ordmariK recommended for most 
of the other d^es that haAC been used for 
testing bepatic function 

We hai e noted a striking reduction m our 
operatue mortaliU in cases of disease of the 
biliar\ tract since we ha\e begun to pa^ at- 
tention to the information prorided for us 
In testing the excrctor\ function of the In- 
er For example m the tlirec-\car period 
before the recognition of the importance of 
carr\mg out this test our a\cragc mortalitr 
m cases of simple cholecA stcctonn was 6 
jier cent in 216 cases In the last three \ears, 
niir mortalil\ has dropped to 0 5 per cent in 
224 cases ol simple choleex stectmm At the 
same time a sinking reduction has .aKo oc- 
curred m the mortaht\ following operation 


on the common duct, namely, a drop from 
7 7 to 2 per cent The following table illus- 
trates m a striking manner the decline m 
mortality w'hich has occurred in cholecys- 
tectomy since using the information ob- 
tained by tire test of hepatic excretion 

HOSPITAL MORTALITY AFTER 
CHOLECYSTECTOMY 


For Three Years Preceding Use of 
Phenoltetraiodophthafein 


Year 

Cases 

Deaths 

Percentage 

1925 

78 

4 

51 

1926 

63 

7 

101 

1927 

75 

3 

40 

Total 

216 

14 

65 

For Three Years during Which Test has been Used 

Year 

Cases 

Deaths 

Percentage 

1928 

90 

0 

0 

1929 

68 

0 

0 

1930 

66 

1 

15 

Total 

-- _ 224 

1 



There has been no difference m the tipe 
of patient operated on in the last three )ears 
compared with that operated upon in the 
preiious three lears, except for the matter 
of tlie excreton function of the liver In 
other w ords, except tliat w e hai e postponed 
operation on patients who showed a high 
retention of the die, we have made no otlier 
selection In onh one instance haie we re- 
fused operation and that was in a patient 
of adianced rears who had a bad miocardi- 
tis with decompensation, angina pectoris, 
and marked arteriosclerosis 

All of us bare been so forcibh impressed 
with the possible importance of tests of ex- 
crctori function of the liier in estimating 
the operatne mortahti that we feel it is ap- 
plicable probahh to all operations and not 
mercli to those on the bilian tract up to 
the present time, however we have con- 
vinced ourselves hv a studv of this question 
onlv with reference to the latter which seem 
to jircsent the best possihihtv of gaining in- 
formation on this jxnnt because of the well 
known association of hepatic disease with 
diseases of the biharv tract 

Of course, all deaths after operations on 
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be used for studying the luer function in 
the same manner as had been proposed for 
phenoltetrachlorphthalein m the Rosenthal 
test Of course, a simple dye test can hardly 
be expected to give information on the many 
and varied fimctions of the liver, but it can 
give us information on the abilitv of the 
liver to excrete that particular substance It 
may, therefore, correspond m some measure 
to the tests of the excretory' function of the 
kidney As we have continued to make ob- 
senations on the rate of excretion of phe- 
noltetraiodophthalein in cases of disease of 
the biliary tract in wluch operation is con- 
templated, we have become more and more 
convinced that even these crude estimations 
of the hepatic excretory function are of de- 
cided value m estimating the operative risk 
A few years ago, shortly after beginning 
the use of phenoltetraiodophthalein (iso- 
lodeikon), we happened to have four unex- 
pected deatlis after simple cholecystectomy 
The deatlis occurred in patients who appar- 
ently were good operative risks At autopsy, 
in none of these patients could an adequate 
cause for death be found except a badly 
damaged In er In seeking a possible expla- 
nation of the tragedies, ne reviewed all the 
particulars of the cases and we found that 
m each one there had been a high retention 
of the dye Whereas in the normal indi- 
vidual tliere is a retention of from 10 to 15 
per cent of the dve witbm a half-hour, two 
of the four patients just mentioned had re- 
tentions of 90 per cent in the half-hour, one 
of 70 per cent and the fourth of 60 per 
cent 1 he significance of tliese findings 
seemed striking especiallv when ue found 
that those patients uho did not ha\c iugh 
retentions of the dse went through their op- 
erations in a fhoroughly satisfacton man- 
ner Additional support to the liclicf that 
these patients had serious licpatic disease 
vns brought In the fact that sm.nll pieces of 
In cr rLmo\ cd at operation show cd. on mi- 
croscopic examination extensne hepatitis 


For a good mam rears it lias Ijeeii iiq cus- 
tom when performing an operation on the 
biliar) tract, frequently to remore a small 
piece of liver for microscopic examination 
Fortunateh , in these four fatal cases small 
segments of in er tissue u ere ai ailable for 
examination They had been prompth 
placed in fixing solution and were essential- 
ly, therefore, bring tissue The changes 
noted could not har e been due to postmor- 
tem autolysis — ^tliey consisted chieflr’ of ex- 
treme cloudy su'clling, together rrith some 
edema In addition there rr ere er idences of 
periportal inflammation of the same sort 
which is found characteristicallr in all cases 
of choicer stitis In otlier rr'ords there ap- 
peared to be a r ery definite correlation bc- 
trveen the high retention of the dre in each 
case and tlie presence of marked histologic 
changes in the liver 

After discor enng that an apparent rel.a- 
tionship existed betrveen the amount of re- 
tention of the dre and the safetr of opera- 
tion on the particular patient r\e decided 
that, in the future rre rroukl not operate 
upon patients who showed a high dre reten- 
tion Instead of operating, rrc proposed to 
put such patients at rest for trro or three 
rveeks on a diet rich m carlxrhr drates This 
rvas done rvith the idea of insuring the stor- 
age in the lircr of a large amount of glyco- 
gen, since It IS well known that the functions 
of the luer depend to a consulerahle c\tciit 
upon the amount of hepatic glreogeii If llie 
patients rrerc unable to tolerate mucli car- 
bohydrate In mouth glucose r\ u adminis- 
tered intrar cnoiislr \n effort rras made to 
proridc tlie adult of ordmarr si7t witli -ijn 
proximatelr one himdrcd grams o) gintosc 
in 24 hours In addition carrring out an 
idea first puhhshcd hr Laiiison Minot and 
Robbins (5) small aiiioimts of calcmm rrtrt 
administered ni the form of talciinii laclati 
This rras done not Ijccavise of .an\ relation- 
shtp to the question nt the coagni ilion of 
the iilood but l)ecansL tluse workirs foiiml 
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PANCREATIC LITHIASIS 

The ad^ ent of the roentgen ray has made 
possible the accurate diagnosis of calculi of 
various organs of the human bod}" So 
much so that an examination of the genito- 
urmar}" and hihar}" tracts is not considered 
complete without a roentgen examination 
There is an abundant literature on tlie diag- 
nosis of the different t}"pes of calculi with 
tlie roentgen ray, with tlie exception of pan- 
creatic calculi, while comparative!}" few re- 
ports are to be found regarding the part 
which the roentgen ray pla} s m tlie diagno- 
sis of this condition It is to be appreciated 
that pancreatic calculi are considered un- 
common, nei ertlieless, when we consider 
the chemical composition of such calculi and 
the size they sometimes attain, it seems tliat 
roentgenologists are oierlookmg a certain 
percentage of them 

Regneriis de Graaf, in 1664, reported the 
first case of pancreatic lithiasis Lazarus, m 
1903, was able to collect onh 80 cases in 
the literature during the period of nearl} 
two and a half centuries following de 
Graaf’s report Most of the cases reported 
b\ Lazarus were found at the aiitopsi table 

In 1906 /esas was able to collect onh 7 
cases (if pancreatic calculi diagnosed during 
life In more recent \cars an increasing 
number line been reported due in a large 
measure to the ictiiraex of diagnosis with 
the roentgen rn Hess and also Seeger of 
this eonntre have reported interesting cases 
of jiancreatic calculi diagnos(.d roentgeno- 
Uvgicallv M in\ other" have made snnilar 


reports, among whom are Lindsay, Jacque- 
Im and Quenu, Morrison and Bogen, Zul- 
schw"erdt. Gross, Wolf and Tietze, Haudek, 
Friedrich and Hoesch, Orth, Ohnell, Senett, 
and others 

The chemical composition of pancreatic 
calculi IS of sufficient density to cast a 
shadow on an x-ray film , in fact, comparable 
avith calculi of the biliary and gemto-unnary 
tracts They consist chiefly of calcium car- 
bonate or calcium phosphate or even, occa- 
sionally, calcium oxalate, all of which have a 
sufficient absorbability rate to cast a dense 
shadow Calcium phosphate, calcium carbo- 
nate, and calcium oxalate calculi are com- 
monly found in an examination of the 
genito-urinary tract by means of the roent- 
gen ray Calcium phosphate and calcium 
carbonate calculi are also frequently found 
m a similar examination of the bihar}- tract 
Therefore, pancreatic calculi should — and 
do — cast intense shadows as dense as 
tliose found in tlie biliarv and genito-urinary 
tracts The approximate absorbabihtv 
rate of calcium phosphate (GijCPOAi) 
to the roentgen rav is about 547 038 , cal- 
ciiun carlionate (CaCOa) alxiut 141 939, 
and calcium oxalate (CaC:0<) is alxmt 
151 158 All three Lpes of calculi have a 
high absorbabihtv rate, and, unless the} exist 
as mere sand m the pancreas, should be vis- 
ualized without much difficultv 

Of particular interest to the roentgenol- 
ogist IS the fact that rarelv is a single pan- 
creatic calculus found the usual nunilrer lie- 
ing from five to ten, but as mam as 300 
hav e been found Their size and shape v ar} 
from mere sand to that of a walnut, some 
arc smooth and others rough , some soft and 
others hard and unlike gallstones, thev are 
■seldom faceted 

times pancreatic calculi arc confused 
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the biliary tract are not due to disturbances 
of hepatic function , some are due to pneu- 
monia, some to cardiac complications, and 
others to various other disturbances It 
seems possible, however, that, if a patient 
has a badly damaged In er to begin with, he 
may become more readily susceptible to va- 
rious other post-operative complications 
such as pneumonia, etc At any rate, our 
astonishingly low mortalitj'’ since utilizing 
the test of hepatic excretion seems to indi- 
cate that determinations of liver function, 
crude as tliey are, may, nevertheless, be im- 
portant in deciding whether or not a partic- 
ular patient is a suitable operative risk m 
much the same way that even a crude test 
of the urine for albumin may save the lives 
of surgical patients 
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DISCUSSION 

Dr James T Case (Chicago) Those of 
3'ou who know' m3 predilection for the intra- 
venous method of gall-bladder examination 
will appreciate tliat I am glad to hear Dr Gra- 
ham emphasize tlie importance of estimating 
tlie hepatic effiaenc3' simultaneously wntli clio- 
Iec3'stograph3', for it constitutes another argu- 
ment for using the intravenous method 


Dr L R Sante (St Louis) The paper 
b3 Dr Graham marks a step forward in the 
diagnosis of gall-bladder and liver conditions 
There still persists a certain small percentage 
of error in cholec3 stograph3 if the function of 
the gall bladder does not really indicate the 
pathologic condition present A portion of 
these IS sometimes due to a defect in function 
of the liver Perhaps this mctliod of estimat- 
ing the function of the liver ma3’' aid in cut- 
ting down that small percentage 


A NEW SUGGESTION FOR STUDYING 
X-RAY FILMS 

By OSCAR W BETHEA MD, Neiv Orleans 

Professor of Clinical Medicine School of Medicine, 
Tulanc Unucrsitj 

In stud3ung \-ra3 films it is a common cus- 
tom to use a reading glass, held more or less 
close to the film, and to focus it upon various 
areas wuth the object of enlarging the particu- 
lar field of interest 

Mj' suggestion is that a reading glass about 
fi\e inches in diameter be so held as to cover 
both c) es , that it be held direct^ against die 
face of the c' aminer and the focus obtained 
bv the exatrincr mo\ing Ins face to the proper 
distance from the film It will then be 
that a stercopticon effect is obtained and al- 
most a suggestion of a third dimension 

I ha\c submitted this plan to a number of 


outstanding roentgenologists and the3 tell me 
that, so far as thej' kaiow', tins recommendation 
has not been offered previouslj A manufac- 
turer of optical instruments has written me as 
follow s “We find that 3 our recommenda- 
tion has much value from the medical prac- 
titioner’s standpoint We sinccreJ3 behcicthat 
[thej will] appreciate a kaiow ledge of this be- 
cause it docs offer a definite nd\ antage m 
stud3 mg the film " 

Tlie onl3 drawback is that the proMiniti of 
die glass to the face inai result in a foggnig of 
the lens If this plan is found of siifrn.Knt 
value. It IS possible that some mantifai turer 
will make what will correspond to a transit rse 
strip of reading glass attached to a headband 
or, goggles might be so made tint the Itn 
would represent the same areas of the niagni- 
fimg glass th.at arc used when the hlKr is 
cmploied as a whole 
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the close of the session The essayists will 
be grouped 

Further information concerning round 
table discussions will be placed on the bulle- 
tin board, at tire information desk, and an- 
nounced at tlie close of the sessions 

The entire business of the Congress and 
the organizations sponsoring it will be con- 
ducted from a single registration desk For 
this purpose Spaces 1 to 5 at one end of the 
hall of technical exhibits has been resented 
V arious clerks will be stationed at this desk, 
each being identified as to which society she 
IS sen ing 


MICROSCOPIC, ORAL CAVITY, AND 
BONE DEMONSTRATION 

This is a prelimmarjf notice of a Micro- 
scopic, Oral Cavity, and Bone Demonstra- 
tion, with lantern slides, at the Mavflow'cr 
Hotel, Washington, D C, September 17 to 
24, inclusive 

Thanks to the courtesy and interest of my 
friend and patient, Mr R L Polho, Man- 
ager, the minimum American plan rate null 
be $4 50 per day, per person, for a large 
room or parlor suite occupied hi three per- 
sons, including bath and tliree meals per 
dai , or for those desiring rooms wuth twun 
beds and bath, occupied by tw o persons, wuth 
three meals per day, $5 00 All those desir- 
ing European plan rates must w rite directh 
to Mr Polho, who will quote them 

Wc are changing from Baltimore to 
V ashington because of the artificialh cooled 
demonstrating rooms gnen to us without 
tost, and also for the artificialh cooled din- 
ing room and these cspccialh low rates, with 
no change in the scriicc of the hotel 

1 am \ cr\ anxious to attract to this Dem- 
onstration 111 Washington a larger numlier 
of pathologists radiologists surgeons, den- 
tists, -uul plnsiciaiis interested in the diag- 
nosis and treatment of cancer in all stages 
and the local conditions that precede c nicer 


All tlie Demonstrations will be diagnostic 
Lantern slides will be showm first, and every- 
one will be given an opportunity to record 
his diagnosis before it is given There will 
also be a discussion on pre- and post-opera- 
tive irradiation 

I w'ould advise you to arrive, if possible, 
Sunday afternoon, as tliere will be a confer- 
ence Sunday afternoon on the problem of 
pre-operative irradiation Monda)y the 
18th, wall be devoted to the microscopic 
lantern slide demonstration, Tuesday, Wed- 
nesday, and Thursday, the 19th, 20th, and 
21st, to the regular bone demonstration, 
Friday and Saturday, the 22nd and 23rd, 
to the oral cavity demonstration The 
microscopic lantern slide demonstration wall 
be chiefly a review of the sections in the 
loan collection, witli special relation to the 
biopsy of tlie breast, cervix, and Ivmph 
glands 

It IS essential for Mr Polho to knowq as 
soon as possible, tlie number wdio expect to 
come and w’ho w^ant the minimum American 
plan rate This demonstration cannot be 
given until 100 accept the minimum Amer- 
ican plan rate The maximum to be accom- 
modated in the cooled demonstration room 
IS 750 

An} one who wishes to present a case will 
please notif) Dr Qiarles F Geschickter, 
Johns Hopkins Hospital, Baltimore All 
that IS necessari is that the case be put in 
lantern slides 

Inimediateh write to Mr R L Polho 
Ma} flower Hotel, \\ ashington, D C , regis- 
tering lor the accommodations desired 
Please drop me a postal letting me know 
if \ou can conic It would be a great help 
to U‘< if \()u would tell such of }Our col- 
leagues as nia\ be interested in this meet- 
ing, guc them the imitation and send me 
their names and addresses 

\*er\ sincere]; loiirs, 
losFi’ir Coi T ErooDGOou, M D 
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with renal calculi, calcified glands, or bilian 
calculi, but b\ careful roentgen-ray examina- 
tion and In process of elimination, there 
should lie but little difficulh' in making a cor- 
rect interpretation On tlie otlier hand, 
man's interesting cases ha\e Ijeen reported 
that show the importance and accurac)' of 
roentgen-ray diagnosis In a case reported 
b}-^ Hartman, an examination was made with 
the roentgen ray following the remoyal of 
pancreatic calculi at operation, and rei ealed 
stones which had been oserlooked 

No doubt because of the epigastric pains 
so commonh associated witli pancreatic 
calculi, cases are at times referred for roent- 
genologic examination of tlie gastro-intesti- 
nal tract In such instances, tlie} are often 
o^ erlooked due to the bariumized meal o\ er- 
shadowmg the pancreatic region Perhaps 
many more cases uoitld Ije diagnosed if 
scout films were made in all gastro-intestmal 
and gemto-urinar)" examinations Ijefore the 
administration of the opaque substances 
commonly employed in such examinations 

Although the most important and con- 
stant symptom is pain in the epigastrium, 
cases ha\e been reported in which the pa- 
tient had neier had any pain Lazarus re- 
ported such a case, in which, at necrops\, 
tlie pancreas was found to liaye been con- 
verted into a fibrous sac, and, notwithstand- 
ing the fact that the duct contained numer- 
ous jagged concretions, there had been no 
pain Wolf and Tietze report a case of a 
man who had neier had am colic and his 
onh complaint waas intense hunger and the 
passage of bulkw' stools Roentgenologic ex- 
amination rei ealed pancreatic calculi There 
are on the other hand, cases reported in 
which tlie roentgen-ra\ examination was 
negatne and ict iih were found at oper- 
ation or at nccropsi 

The roentgen rai is at present considered 
an indispensalile factor in defecting pancre- 
atic calculi and uc should consfanth l)c on 
tilt alert in our search for them It is rc- 
jmrted that venous complications ma\ Ik. oc- 


casioned b} their presence Because of this, 
and also because of the laried sjauptonia- 
tology of this condition, the roentgen rat 
should be frequently used in i ague upper ab- 
dominal complaints, keeping in mind pancre- 
atic calculi as a possibility 


ANNOUNCEMENTS 

AMERICAN CONGRESS OF 
RADIOLOGY 

ANXU \L MEETING OF THE SOCIETi 
As a last w'ord, the annual meeting for 
1933 will be held at tlie Palmer House in 
Qiicago in conjunction wuth tlie First Amer- 
ican Congress of Radiologi The four 
radiological organizations, the American 
College of Radiology, the American Roent- 
gen Ray Society’, tlie American Radium 
Society, and the Radiological Societj of 
North America, are sponsors for tins Con- 
gress The interest of all radiologists will 
be focussed on this Congress A large at- 
tendance IS insured bj the facts that it is 
held during A Centun' of Progress, ' tliat 
the four radiological organizations liaie 
toinbined their scientific programs and ex- 
hibits for 1933, that but one jounicj is re- 
quired to attend these combined meetings 
and hnall) that there will be no increase of 
the regular rates at the Palmer House Hotel 
for tliose w ho attend tins Congress 

The rates are single rooms with hath, 
$3 50 to $6 00 , double rooms with bath, 
$6 00 to $10 00 

The time of the Congress will lie tlie hst 
week of September (September 25- ?0) 

1 he sessions of the scientific progr iin liegin 
It 9 o’clock each morning and close at 2 each 
afternoon Luncheons and round table dis- 
cussions will he so .arranged that those alio 
arc interested nia\ haie an o|);K)rtuiut\ to 
meet the e'saaists and discuss uitli tliein the 
subjects thee In\e prepareil 1 lieve round 
table ilisciivsmns md luncheon perifKlv will 
begin at 2 1 5 I \i niiuiediateh frdlowiiig' 
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with the Congress of Radiology, whicli is to 
be held at the Palmer House, Chicago, Sep- 
tember 25 to September 30 

The publication of this letter brought 
forth a sufficient number of replies to indi- 
cate considerable interest, and steps toward 
the organization of such an exhibit were 
taken In this exliibit strictly medical pho- 
tography will have no part, only general 
pictorial photography (landscape, portrait, 
or genre) wnll be included A committee 
consisting of Dr C D Enfield, of Louis- 
ville, Kentuck)^ Dr E A Merritt, of 
Washington, D C , and Dr A U Desjar- 
dins, of Rochester, Minn^ota, was organ- 
ized Also, a committee of tliree judges, 
consisting of Dr F W Burcky, of Evan- 
ston, Illinois, Dr Max Thorek, of Qiicago, 
Illinois, and Mr G H High, of the Chicago 
Camera Club, Chicago, Illinois, has been ar- 
ranged to pass on the individual exhibits and 
determine tlie tw'o contributors who desen'e 
the first and second prizes The Eastman 
Kodak Company have graciouslv offered, as 
a first prize, a Kodak Recomar No 33, 
which IS equipped w ith an f 4 5 Anastigmat 
lens, Compur shutter, 3 single plate holders 
and film sheaths, film pack adapter, exposure 
table and brown cowffiide carrying case to 
hold camera, plate holders and film pack 
adapter As a second prize, the^ offer a Ko- 
dak Six-16, which IS equipped with an f 63 
lens, with a Diodak shutter 

The space reserved for the exhiliit is nat- 
urallv limited, and alrcadv nine members of 
the different societies taking part in the 
Congress have undertaken to contribute to 
this exhibit 

Under different circumstances, it would 
have been advisable to conduct this cxhiliit 
strictlv according to salon rules Init iiias- 
imich as the object of this first exhibit is to 
stiimilatt interest in the photographic side of 
roentgeiiologv bv leading as manv roentgen- 
ologists as [)()ssil)lc to take up photographv 
as a liobbv it has liecii thought best to allow 
some latitude Hu re fore the contrilmiors 



Palmer House, Chicap, headquarters of the Ra- 
diological Soaetj of North America, participating 
in the American Congress of Radiolog> 


Will be allowed to mount, mat, or frame 
their prints according to their own taste 
If tins first exhibit should prove as suc- 
cessful as It now promises to be, and if it 
should stimulate sufficient interest, future ex- 
hibits should be conducted according to sa- 
lon rules 

A U DrsjARDixs, M D , Chairman 


AMERICAN CONGRESS OF 
R/\DIOLOGY 

PALVlFR IIOUSF, CHICAGO, HRADQUARTERS 
As host to tliousands of visitors to Qii- 
cago this Summer, the new Palmer House 
is to be headquarters to the Vmerican Con- 
gress of Radiologj, to be attended bv ra- 
diologists from all parts of the world dur- 
ing the week of Mondav, Sejitcmber 25 to 
Saturdav. September 30 The scientific ses- 
sions as well as the commercial and techni- 
cal exhibits will all be on one floor, the 
fourth 

lor si\tv-onc vears the Palmer Houce 
has stood as a gathering place for social and 

IniMiicshfe Worth over two .core million 
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RADIOLOGICAL SECTION, LOS AN- 
GELES COLFNTY MEDICAL 
ASSOCIATION 


The following- are tlie present officers of 
the Radiological Section of tlie Los Angeles 
County Medical Soclet^ Karl M Bon- 
off, MD, President, Ridiard T Taj lor, 
M D , Secretary, Henrj Snure, M D , 
Treasurer 

THE PACIFIC ROENTGEN CLUB 

On June 11, 1933, a number of leading 
roentgenologists of California met at Santa 
Maria and founded tlie Pacific Roentgen 
Club, organized for the purpose of handling 
those problems arising in the medical pro- 
fession having particular relationship to the 
practice of radiologj' 

This branch of medical practice has been 
adverselj affected bj inadequate legis- 
lation and laws which might protect it from 
the inroads of laj men, nurses, and corpora- 
tions 

In unskilled hands, the x-raj^ is a poten- 
tial!)' dangerous instrument, just as certain- 
ty as tlie scalpel, tlie hj'podermic, or the an- 
esthetic. Radiological treatment, based upon 
a competent and accurate diagnosis, has 
proved itself a boon to human health and 
happiness, and the use of \-radiation should 
be as adequately safeguarded by legislation 
as IS the practice of anj other ethical de- 
partment of medicine 

The Pacific Roentgen Club objects to a 
condition wdiich permits the exploitation of 
a legitimate phv sician for the purpose of 
profit to non-medical indii iduals or corpora- 
tions Lhider our present laws in C.ahfornia 
a corporation w not permitted to engage in 
the practice of medicine and this ‘^amc re- 
striction ■'hoiild co\ er the practice of radiol- 
ag\ which .ft it‘:elf i'- a distinct and impor- 
tant part of medical practice Radiation 
thcrapv , combined w ith adequate and expert 
surgerv, offers the onI\ present-dav cure for 
malignant disease and radiologists there- 


fore, should be surrounded watli tlie same 
legal protection which is accorded surgerj 
and the general practice of medicine 
The State Medical Association recognizes 
this fact, and tlie Pacific Roentgen Club 
plans, m co-operation w ith the State Medical 
Association, to see that incompetent and un- 
authorized individuals are prevented from 
attempting to practise radiologj', with at- 
tendant dire results to the general public 
It IS suggested that roentgenologists con- 
templating a location on tlie West Coast 
communicate w’lth tlie Pacific Roentgen 
Club for information, before severing tlieir 
Eastern connections, therein prev entiiig ex- 
ploitation of tliemseh'es or other iinhappj 
results as showm by past experience Ad- 
dress L S Goin, MD, Chairman, 1910 
Wilshire Boulev'ard, Los Angeles, Califor- 
nia, or L H Garland, M D , Secretary, 450 
Sutter Street, San Francisco, Qilifomia 
Albert Sojlasd, M D 


PHOTOGRAPHIC COMPETITION 

In the Januarj, 1933, niiinlxir of the 
American Journal of Roentgenology and 
Radium Therapy there appeared a letter, 
written bj' Dr A U Desjardins, of Roch- 
ester, Minnesota, in which he attracted at- 
tention to the fact that, ne.xt to phv sics and 
electrical engineering, knowledge of photog- 
raph) IS the most v aluablc asset to tlie roent- 
genologist, and III which he stressed the dc- 
sirabilit) of pliotograjihv as a hobbv Main 
members of The American College of Ra- 
dioiog), The American Rocnlgcn-rav So- 
cietv, The Radiological Societv of North 
America, and Tiie American Radium Soci- 
ctv hav c long been interested m photogra- 
pln, and the interest of tliosc wlio practise 
diagnostic rocntgenologv is nearh aluav- 
reflected m the teclmical qnahtv of their 
roentgenograms and tlic acciincv of their 
interpretations In this letter Dr Dc'-jardim 
abo advanced the idea of organizing an ex- 
hihit of jiictonal pliologr ijihv in (oninttion 
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with intracranial disease well know The au- 
thor also states that erosions of the sella tur- 
cica may be due to (1) a pnmary intrasellar 
tumor, (2) an increased intracranial pressure 
which has produced a secondarj’- internal hj- 
drocephalus, and finally (3) a malignant tu- 
mor of the h 3 'pophysis or of the sphenoid 
paranasal sinus He omits entirel}' the local- 
ized changes m the sella resulting from direct 
pressure incident to parasellar tumors, partic- 
ularly the meningiomas and aneur}'sm 


The subjects of ventriculography and en- 
cephalography are well presented and bespeak 
the author’s familiarity vuth these subjects 
The last chapter, which concerns the radia- 
tion therap) of intracranial tumors, is mainh 
a review of the significant literature pertaining 
to the subject The author believes that roent- 
gentherapy without surgery may carrj^ many 
dangers and advocates a combmation of sur- 
gical and roentgentherap}’’ even in the case of 
radiosensitive tumors 
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dollars the new 'edifice as opened dur- 
ing Qiristmas neek.in 1925 There is an 
entrance on each street, and parking facili- 
ties are arranged at reasonable rates nith 
an all-electric garage close In , assuring ten- 
minute maximum delneix, with no charge 
for pickup or deln en 

Hai ing or er 2,200 guest rooms, 60 stores 
and shops, 16 private diningrooms, including 
two great ballrooms and fire large public 
dining rooms under its roof, the Palmer 
House leads the war for modern hotel serr’-- 
ice An average of or er 8,000 persons dailv 
are sened in its dining room Monsieur 
Ernest E Amiet, tlie world’s highest paid 
chef, IS in charge of the nine Palmer House 
kitchens 

On tlie fourth floor of the hotel is the 
famous Palmer House exhibition hall, con- 
taining orer 20,000 square feet of floor 
space adapted to the staging of convention 
displays and commercial exhibits Directly 
over this space is the Qub floor rvhere an 
entirel) private conrention unit is at tlie 
serr ice of meetings registering one hundred 
or more persons This contains prirate 
meeting rooms, prnate checking and rest 
rooms, a large meeting hall and a private 
dining room 

There is a playground on the t\\ent\ -fifth 
floor for the convenience of persons trarel- 
Iing with their children There is an out- 
door fenced court where children may pla\ 
in the sun and fresh air A trained nurse is 
on constant duh , and iucal« are scr\ ed 
there 

All in all the Palmer House is thoroughh 
equipped to meet aiiA and c\er\ need of its 
mam i isitors and guests 


BOOK REVIEW 


Ixtracraxiau Tlmoks Rocxtci xoi ocicai i ^ 
Coxsidfrid Loi \l Da\i'' p PhD 
j- 5 Pi-ofcs<;or ot ‘surf,in "Vortliw tst- 
tni Gnncrsits Mcd.cil Mitmliiu, 


Surgeon to Passavant l^Iemonal iMichacI 
Reese, and Weslej Memorial Hospitals, 
Consulting Neurological Surgeon to Eduard 
Hines, Jr , Memorial Hospital, Qiicago 
Volume XIV of Annals ot RoentgenoIog\ , 
a series of monographic atlases, edited Iw 
Tames T Case, M D , Professor of Roent- 
genolog), N^orthw estern Universit) Medical 
School, Chicago A volume of 225 pages, 
121 roentgeiiographic studies, 84 clinical 
illustrations, and 1 colored plate Published 
b} Paul B Hoeber, Inc , New York Cit\ 
Pnee, $10 00 

For niani" ^ears there has existed a need 
for a comprehensive text-book concerning tlic 
modem roentgenologic aspects of intracranial 
disease and this deficiency in the literature of 
a rapidl} developing branch of medicine and 
surged has undoubtedh prompted the author, 
who IS a neurosurgeon, to WTitc this mono 
graph No one will den} Dr Dans’ abiliti as 
a neurosurgeon, but his invasion of the domain 
of the roentgenologist can hardl} be called a 
success The author has failed to grasp tlic 
roentgenologist’s needs and view point to such 
an extent that the text concenimg the roent- 
genologic features seems quite inadequate and 
is a poor example of wdiat rocntgenologi can 
offer in this important field 

The patholog} and significant clinical data 
concerning the \anous types ot brain tumors 
are discussed in an excellent manner and much 
of the literature pertinent to tlie subject is rc 
aiew'ed The no\ice will wish that the roent 
genologac changes and differential diagnosis 
had been discussed in greater detail wink the 
experienced roentgenologist w dl note the 
omission of man} significant diagnostK 
changes and differ with some of the statiiiicnts 
presented For examide in disiussiiig the 
changes in the sella rc suiting sccondan to hi 
droccphaliis incident to posterior tossa minor 
ihc aufhoi states that the floor of the sella 
becomes thin but does not bulge downward 
anel its eontmiiite is not de sinned etc ’ This 
ot course is not fnie since the door of the 
pituitan toss,a IS Irec|iienl/i conipleteb ek 
stroxeel and the piliiitari glind /nislied into tin 
sphenoidal smiis In the men ase of miracra 
nial pressure as roc nlc< nologists f iniili ir 
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course ^'anes considcrabb in se\ enty, sometimes re- 
sulting in permanent disabilitj Some wnters believe 
there is no need for operative intervention, as the 
condition has a tendencj to recur In the case re- 
ported the bony formation did recur after operation, 
but after four months the patient vvas symptom-free 
and active in spite of the recurrence 

C G SUTHERLA^D, MD 


BONE DISEASES (DIAGNOSIS) 

Lunate Osteomalacia, or Kienboch’s Disease. W 
S Butler Can Med Assn Jour , June, 1932, XXVI, 
710, 711 

Lunate osteomalacia is a peculiar lesion of the 
lunate, or semilunar, bone of the wrist, resulting in 
necrosis Kienboch, in 1910, first described its x-ra> 
appearance 

The author presents a case report of a white male, 
aged S3, with pam in the left wnst, on movement 
Soon after the onset, one year before there had 
been swelling on the dorsum of the left wnst, and 
limitation of flexion and extension There was no 
histor> of injury The x-ray showed malformation, 
rarefaction and an ill defined margin of the bone, 
with some shrinkage. 

The mam points concerning this disease are the 
undetermined cause the major degree of disability 
the fact that surgical removal of the bone does not 
remove the disability, which is a rarefying osteitis 

L J Carter, D 


Osteitis Deformans (Paget) Bachmann Rontgen- 
praxis March, 1933, V. 161-170 
The author is of the opinion that the osteitis de- 
formans (Paget) and the osteitis fibrosa (Reckling- 
hausen) are two dcfinitelj separated disease entities 
The osteitis deformans is not rarclj found roentgen- 
ologicallv without clinical sjanptoms The character- 
istic roentgen sjmptoms with changes in pelvis and 
spine are described in four cases architectural 
changes of the trabecula; which are thickened, small 
irregular areas of decreased densitv between them 
but no hone atroplij bowing of the bones with 
widening of the extremities and a changed architec- 
ture of the bone or widening bv periosteal and 
sclerotic deposits (suggest Paget s disease) changes 
seen in other parts of the skeleton on roentgenologic 
cxaniiiiation The geiurallv accepted teaching of 
the occurrence of pathologic fractures in Paget s 
disease appears doubtful to the author In his cases 
no pathologic fracture couhi he demonstrated 
neither was am feiiind in the institute of Schmorl 
OnU in one rise with large cv-dc changes and a 
soft tissue tumor (malignant elcgciieration) vvas 
there i sjuintamous fracture In another case the 
elillcri nil il diagnosis between eisleitis fibrosa osteal 
jilastu ciiiiiiomato is ami Paget s disease is dis 

CUssi || 

H V llll Kl \I I) 


An Unusual Disease of the Bone Iilarrovv (Osse- 
omyelodj splasia) Clifford G Grulee, Carl W 
Apfelbach, and Ralph E LeMaster Jour Am Med 
Assn , Jan 21, 1933, C, 162-167 
These authors report a peculiar case of bone mar- 
row change found in a 7-j ear-old boj There vvas 
a high and irregular f ev er for sev eral months The 
general condition vvas at all times indefinite except 
for marked leukopenia and definite thinning of the 
cortex of the bones, which grew progressiv elj more 
marked Undulant fever was effectually ruled out 
by all tests that were tried Neither in the roent- 
genograms nor at autopsy were myelomatous masses 
discovered such as are characteristic of myeloma 
While it was conceivable that the temperature 
curve might be attributed to agranulocytosis, certain- 
ly the bone changes had nothing to do with this 
disease Leukemia vvas definitely excluded The 
pathologic changes indicated that the hyperplasia of 
the bone marrow resulted from an inadequate escape 
of blood from the marrow, resulting m stasis fol- 
lowed by bleeding and necrosis The atrophy of 
bone resulted from the increase of marrow be- 
cause in the regions in which there vvas hyperplasia 
of bone marrow the growing red cells and white 
cells were in contact with the surface of the bone. 

C G SUTHERLAXP, 2(1 D 


liUNL DliyEASES (THERAPY) 

Surgical Stimulation of Bone Growth by a New 
Procedure Preliminary Report Albert B Fergu- 
son Jour Am Med Assn , Jan 7, 1933 C, 26 
Study of the factors influencing bone growth sug- 
gested that interruption of the mcdullan blood sup- 
ply of the tibia had stimulated growth Most proc- 
esses that increase the growth rate at the epiphvscal 
disks result in premature union of the disks so that 
the final result mav acluallv be shortening Corre- 
lation of examples m cases of fracture ostcotomv 
prenatal fracture, bone cyst, abscess, and amputation 
led to the conclusion that mtcrniption of the mcdul- 
larv blood supply to a mctaphvsis resulted in about 
30 per cent increase of longitudinal growth rate at 
the metaphysis An obvious suggestion from the 
phenomenon stated is that growth of tubular bones 
can he stimulated to gam about one eighth inch for 

hv the'”'’ 'r' O'C Browing period 

by the simp e process of drilhiig into the Ixmc half- 

vvav frp the cp.phvseal hnc or hues to the middle 
of the tmne inserting a knife or curet and disnipt 
.ng the contmu.tv of the mcdulLary substance 
I P to (9cloher 1932 such an operation has been 
done 1.1 16 cases m which there was a short hg 
even bones ojierated on in lot.r cases were cx 

r^ii'Z """ •'f'- "''—n 

I L? r r showed a gam m 

ength of from one sixteenth to one-e.ghth inch on 
f""^Mi>nd,ng bone o„ ,I,c opjms.te hg t is 
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apparatus 

The Replacement of Roentgen Films hi Roent- 
gen Paper A Adam and K. Greineder Rontgen- 
praxis, Febniao, 1933, V, 121-129 

On the basis of considerable experience in internal 
and surgical roentgenologic diagnosis in the Roent- 
gen Institute (Prof Chaoul) of the Surgical Clinic 
of the Chante in Berlin the authors came to the 
following conclusions 

1 Difference in sensitnitj between film and 
paper a more lc%el gradation cuiae, and other fac- 
tors are not of sufficient importance to lessen its 
practical use 

2 A decrease in the efficiency of roentgenologic 
diagnosis and too large increase of efforts and time 
IS not to be feared in instances in uhich the paper 
has replaced the film 

3 A certain limitation in the use of the paper is 
to be admitted for exposures uhich arc by them- 
sehes technicallj difficult These occurrences are 
rclati\elj rare and due onlj to not jet efficient^ 
de\ eloped paper technic. 

4 The use of Chaoul’s simultaneous e.xposure of 
two paper films in chest uork is recommended 

5 Roentgen paper offers undoubted economic ad- 
vantages, as It lowers the cost of the roentgen 
laboratorj directly 

6 The paper is good enough to take the place of 
films enfirel} 

7 Critical considerations are yet ncccssarj The 
authors see m the paper a technical progress similar 
to the introduction of the film instead of the glass 
plate 

H W Hefke, hf D 


arthritis 


Recent Adiainces in X-rav Treatment of Asthma 
and Rheumatism S Gilbert Scott Proc Ro\ Soc. 
'fed, Yaj, 1932, \\\ , 972-974 


The author bnefli revieus the histor) of roentgen 
treatment of asthma, the beneficial effect ot iihich 
he attnbntes soleh to irradiation of the spleen One 
large field IS used for the abdomen and one for the 
back, x-ravs of medium u-avc length being emplojcd 
The dose is so regulated that the tolerance dose is 
full! maintained for the uhole senes Deep therapi 
must not be used 


In the treatment of rheumatism, the author has 
obtained best results bj (he use of x rajs of medium 
ware length (110 KV, with aluminum filter) In 
the ostco arthritic group and infcctiic conditions, he 
radiates individual joints The rheumatoid arthritic 


group docs not respond to this method spondjhtis 
deformans in joung individuals does if treated 
within two years of (he onset, while acute arthntis 
rapidlj shows favorable response 


H C OcHsvER M D 


BONE (THERAPY) 

Pellcgniii-Sticda’s Disease A Report of One 
Case Surgicallj Treated Jacob Kulovv ski Jour Am 
Afed -kssn April 1, 1933 C, 1014 
Pelhgnni-Stieda’s disease is characterued In a 
scnulunar-hke bonj formation in the region of the 
internal condvlc of the femur and is alwavs trail 
matic m ongin Pcllignm m 1905 called attention 
to a traumatic ossification of the collateral libial 
ligament of the knee Kohler m 1905, reported a 
similar case and m 1907, Sticda tinavvarc of the pre 


An Improvement in Roentgenographic Technic 
London letter quoting N S Finzi Jour Am Med 
Assn , Jan 7, 1933, C, 53 

At the British Institute of Radiologj' is a new 


vious work again called attention to a similuti.ar- 
shaped calcification seen about the superior Iiordcr 
of (he internal cpicondjic of the femur Pcihgrini 
thought the disease was traumatic Stieda liclicvcd 
It ins due to a fracture, with a ilctachmcnt of a 


mtcnsifjing screen which allows much more rapid 
x-ra> exposures It is made from refined zinc sul- 
phate and has heen named ‘ fiuorazure” on account 
of Its intense azure blue fluorescence The calcium 
tungstate screens in use have reduced the exposure 
tunc to about one-tenth but with fluorazurc the 
period IS reduced to a third or a fifth of tiiat with 
tungstate The details obtained wath the fluorazurc 
screen arc just as good as with the best tungstate 
screen and 'gnininess vvhich Iierctotorc has pre- 
vented the adoption of zinc sulphide, is not apjnrcnt 
For objects of unusual dtnsitj such as the chest 
contrast is mcrcascd bv the new screen Good roent- 
genograms of the chest have Iteen olitained at a dis- 
tance of 6 feet with an exposure of 1/15 second an 
exposure of l/IOO second is oiiK a matter of obtain 
mg a suitable switch Direct cinem ipigrapliv of the 
chest maj now he possible for x rav work 

C G Si Tiirjii-V' n M D 


small particle of bone at tlic moment of injury 
with subsequent calcification taking plan m the liga 
ment, while Konig, Kohler, Pfistcr and Pvvald were 
dcfinitclj of tlie opinion that the calcification wvs a 
fracturclcss callus formation and that it was the 
result of jvcruistcal proliferation secondarv to a tear 
of the ligaments and tendons at that point They 
support their contention with tin fact that the proc 
ess never appears within less than from two to three 
weeks following the injiirv Most ob-irvirs fed 
that It can be caused bv cither direct or iinlircxl 
trauma 

There is suH some controversj over the origin of 
the formation, some believing it to he of iK-rioslitic 
tissues The author IhIiiM' that it arises trom the 
surrounding coniicclive tissue and tli it tin rondi 
lion IS similar to mvositis ossificans 

More than U6 rases have been reported in f/fr 
manv and llaK ft is clmflv iinilairral Do i limral 
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Carcinoma of the Lip K Stcwart-Harnson 
Stnhlentherapic, 1933, XLVI, 401 
The author first dismisses bneflj the changes 
tvhich the treatment of carcinoma of the hp has 
undergone during the jast jears He then analyzes 
in detail 42 cases obsened at the Unuersity Clinics 
in Zurich during the period 1919-1931 Operation 
and radiation therapj are compared From the litera- 
ture It appears that radiation therapy of caranoma 
of the hp leads to a 3-jear cure m from 70 to 80 
per cent of the cases uhile operation cures not more 
tlnn 60 per cent In some statistics the latter figure 
IS much smaller He asserts that radiation therapj 
of the priman tumor is the method of choice If 
there is no enlargement of the regional glands, it is 
justifiable to iiait In case of imolvcment, resection 
of the glands followed bj roentgen therapy should 
be carried out From a tabulation of the author’s 
results It appears that 55 8 per cent of the patients 
are alne and ha\e been free from sjmptoms oier 
a period of from three to 13 3 ears A good bibliog- 
rapli3 IS appended 

Ernst A Pohlr, if D , Ph D 


THE CHEST (DIAGNOSIS) 

Non obstraictii e Emph3scma, W B Kountz and 
H L Alexander lour Am Med Assn , Feb 25, 
1933 C, 551 

It has gencralU been believed that the iindcrBang 
lesion of emph3sema is primaial} 111 the lungs Two 
elinical tipes haie long been recognized one asso- 
ciated with bronchial obstruction, the other, the non- 
olistructne t)pe (senile or arteriosclerotic) which 
has been attributed to dcgcncratue changes in the 
piilmonan tissues The respiratory function of the 
IKitient with noii-obstnicti\e or senile eraphjscma 
uas compared with that of normal controls and pa- 
tients with bronchial obstruction The diaphrag- 
matic excursion was greatU increased when com- 
pared to that of obstructnc cmph3Scma and greater 
than that of normal indii nliials In non-obstructi\ c 
cmphjscma the abdominal caiiti was grcatlj in 
creased when as in the obstructii e t3pc the thoracic 
excursion was greater than in the normal In cx- 
licrimciilal work the authors soon noted the uniform 
prcsiiicc of straightness and stillness of the thoracic 
xiuiic in non-obstructi\ L cmphistma The roentgeno- 
grams of obstructnc imphiscma show a continuous 
cum of the dorsal spine 

Kountz and Mexander found no expcrimintal or 
definite clinical eiidciicc to support the theorj that 
emplu-sima with a fixed chest is due to oicr action 
of the inspirators muscles user those of expiration 
Muscle digiiier itioii |s a result of lions deformits 
and IS a se>eoiidars phenomenon That emph3scma 
is due to ossification eif the costal cartilages and to 
fixation 01 ilu cosloe e rlebr il hoilii s could not he 
siilistantialed The authors eonsider that non 
obstniclisc emplissema is not primariK a piilmonars 


disease but merely a change m the position of the 
lungs secondaiy to an increase in the size of the 
thoracic cage In adsanced cases, aheolar distention, 
with less of elasticity, occurs The thoracic de- 
formity IS due to a straightening of the dorsal spine, 
ssith k3phosis in the later stages The underling 
lesion IS a degeneratue process in the inten ertebral 
discs 

C G SuthfrijXnd, \f D 


Some Considerations of the Capillary Line in the 
Right Lung Armando Zuppa Archuio di Radio- 
logia, 1933, XI, 146-155 

The author states that this line occurs in about 40 
per cent of the cases he studied It is a change due 
to interlobar inflammation and is best iisualized by 
making tlie exposure at a distance of 1 5 meters 
with the patient prone 

E T LEDuy M D 


THE CHEST (GENERAL) 

Blastomycosis of the Gingixa and Jaw A Cneb 
Can Med Assn Jour, June 1932 XXVI 662-665 
Blastom3Cosis involving the gum tissue or jaw is 
cxtremelj rare. The case herein reported is of in- 
terest not only on account of its mre location hut 
also because of its infiltration of the left lung apex 
Following removal of the lower left central incisor 
for an infected condition, tlicrc occurred n marked 
hjyierplasia of the cpithelnl tissue in the area with 
an ulcer on the buccal surface The sulima-xillao 
glands were swollen and hard A roentgenogram 
of the affected area showed comjilctc loss of hone 
m the region from which the tooth had been re- 
moved Pathologic examination of a specimen re 
veaied blastom>cosis X-raj examination of the 
lungs showed an extensive infiltration of the left 
apex which resembled piilmonaiy tuberculosis 
Sputum was negative for tubercle bacillus There 
was cloudiness of the right antrum, and a small 
amount of pus obtained on irrigation Later a num- 
ber of small red swellings resembling the tumors 
seen in eiythcma nodosum were noted on the legs 
The jaw lesion was dcstrojvd with surgical 
diathermv and the glands of the neck irradiated 

I I C \RTFR M D 


CONTRAST MEl^lA 

Death after Thorotrast Injcclioii-. Carl liners 
Rontgniprixis March 1933 \ , 207 20,8 

There is comparafivclj little piihhshed ah-mt the 
harmful effects of intravenous injections of thoro- 
trast for the roentgenologic demonstration of liver 
and spleen The several authors who have luihlislie 1 
their results ot this ntve method <lo not behevt that 
there is anj immediate danger from its usc hut 
some of them arc aware that late effects from the 
dipeisiiion of the siihstaiice cannot he as vet cnlirelj 
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l)e!ie\ed the operation can be repeated if the m- 
creaced grotrth rate slackens after from two to 
four jears Xo case has shown an^ endcnce of 
disturbance of the bone other than the change in 
the growth rate. These cases will be followed 
through adolescence to determine the actual gam in 
length o\er a period of tears for the ranous Imne* 
at canons ages, and to determine at what penod 
after operation growth is most rapid and how soon 
the increased growth rate slackens 

C G SuTHERL-ttP, M D 


CAAXER (THERAPY) 

flic Economic Cnsis and Cancer of the Digestne 
Tract Pans letter quoting \ ictor Pauchet four 
Med As‘tv Feb 11, 1933, C 436 
Attention is called to an increase in cancer of the 
digestne tract coinciding wath the economic cn'is 
Xe\cr before has the wnter obserted so mans gas- 
tric cancers nor more extensii e or grai e cases than 
dnnng recent months. He assumes that the finan- 
cial cnsi-. has compelled raani aged person* to neg- 
lect to consult their physicians prompth m regard to 
simpfoms unless the latter become alarming Gastnc 
cincer begins insidiousli and onh an earir inter- 
icntion can arrest its deielopment Such earh in- 
lenention effects 30 per cent of definite reco\ene«, 
that IS to saj recoicnes e.etending oter seieral 
} cars 

C G SuTHERt-wm \fD 


Treatment of Caranoma of the Breast hi Radium 
Emanation H S Souttar British Med Tour , Max 
13 1933 Xo 3775 p 813-815 
The author discusses tlie results obtained in the 
treatment of 52 cases of caranoma of the breast bj 
radon seeds and is of the opmion that this form of 
tlicrapx IS applicable to almost even case of this 
condition He bcheies that there is no case so ad- 
\anccd that local relief is impossible, while in the 
earliest ca'cs he is comanced that the surgeon is 
fulli justified in offenng this alternatnc to amputa- 
tion Howeier in the earlj ca'cs careful, thorough 
iiid frequent obsenations should be the rule and in 
the exent of a recurrence a complete amputation 
should be immediately performed 
The authors technic consists of the implantation 
of radon seeds into the tissue* of the breast in snch 
a manner tliat J - whole of the breast and its Ivm- 
jiliatic drainage is exposed to uniform radiation 
suflicicnt to dcstrox am carcinoma cells whether m 
the tumor the breast or the hanphalics \ spe- 
cial introducer consisimg esscntialK of a long hol- 
low handle and a rotating tarrel which holds the 
sicd- IS cmploxsd A.l«5ut 100 seeds max be intro- 
diKcd each containing OA to 1 milhciinc Ihc 


amount \-arxing with the dimensions of the breast 
and the tumor The seeds are introduced in such a 
manner that a grid is termed beneath the Inmor, 
and actuallx m the pnman area of its Ix-mphatic 
dramage. Xo seeds should be inserted m the more 
superfiaal porUons of the tumor as these wall onh 
destrox the skin Txxo roxxs ot seeds are introduced 
beneath the pectorahs major below the axillan x es- 
scls, and txxo additional rows along the axillarx bor- 
der of the pectorahs major In this manner an 
effort should be made to perform a complete Hal- 
stead hx means of irradiation 

A few dajs after the introduction of the seed' it 
wns noted that the tumor became softer, and at the 
end of a week lost the induration charactenstic of 
carcinoma. Small tumors should disappear in six 
xxeeks and the surface of fungatmg masse> should 
heal in three months Secondarx gland-^ and remr- 
rcnces should disappear xxath greater case than the 
onginal tumor, and in the majonri of cases all 
traces of actixe carcinoma wall haxe disappeared in 
three months 

The author s senes of carlx cases consisted ot 
12 patients Four died from generalization oxer an 
aierage penod of three and a half xear* and eight 
remained ahxc and xxell after an axerage penod of 
two and a halt xears Of the 29 adirmced bat oper- 
able cases, scicn died from generalization after an 
axerage of IS month* two died irom other causes 
and 20 xverc alixe and well at penmls up to four 
xears Of the 11 inoperable case* onlx one remained 
alixc and xxell after three xcar« 

J .\ Ave, MD 


Prehminarx E.\penencc in Canctr Therapy with 
Extreraelx Hard Roentgen Rax* E. x Schubert 
Strahlcntherapie 1932 ALIf 293-310 
The author relates m this article his txpenence 
xxath roentgen raxs produced at TK) K.A in ihc 
treatment of peix ic malignancies Roentgin tul>es 
can be operated in clinics up to 600 KA xxithoiit 
danger and xxathout more difficulties than are en 
countered in present deep therapx in tallation* Thx 
effects of these cxtrcmelx hard roentgen rax s on 
bodx tissues and blood are relafixelx small xxith 
proper dosage an intense carcinoma therapx i* pos 
sible. It js adxas,able not to exceed the tolerance ot 
the skin and surrounding tisMie \ radio tpidenm 
ti< can he axoidcrl if slightlx less than 200 r arc 
gixen cxerx other dax and not more than 14 single 
sittings ox cr the same area dunng 28 dax < Whether 
the good response ol the carcinoma i <hie to Ihc 
extrcmclx short waxe length or to ihc iraclional pro- 
tracted dose method cannot he dccidal at the present 
time. The author i- coniinuing hi* exjn nmeaits 
which max lead to the ii'e of roeiilctn raxs pro- 
duced at 900 kaloxoll* 

Ern'T \ Poulj; M I>, I h H 
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Carcinoma of the Lip R. Stcn art-Harnson 
Stralilenthcrapic, 1933, XLVI, 401 
The author first discusses bneflj the changes 
which the treatment of carcinoma of the hp has 
undergone during the past jears He then analyzes 
in detail 42 cases obserxcd at the Unnersity Clinics 
in Zurich dunng the period 1919-1931 Operation 
and radiation therapy are compared From the litera- 
ture it appears tint radiation therapy of caranoma 
of the hp leads to a 3->ear cure m from 70 to 80 
per cent of the cases while operation cures not more 
than 60 per cent In some statistics the latter figure 
IS much smaller He asserts that radiation therapy 
of the primarj tumor is the method of choice If 
there is no enlargement of the regional glands, it is 
justifiable to wait In case of ln^olvcment, resection 
of the glands followed by roentgen therapy should 
be carried out From a tabulation of the author’s 
results It appears that 5S 8 per cent of the patients 
are ah\c and ha\e been free from symptoms o\cr 
a period of from three to 13 jears A good bibliog- 
raphy IS appended 

Ernst A Pohle, ^f D , Ph D 


THE CHEST (DIAGNOSIS) 

Non obstructive Emphysema W B Kountz and 
H L Alexander Jour Am Med Assn , Feb 25, 
1933, C 55 1 

It has generally been believed that the underlying 
lesion of emphvsema is primarily in the lungs Two 
clinical tv pcs have long been recognized one asso- 
ciated with bronchial obstruction the other, the non- 
obstructive type (senile or arteriosclerotic), which 
has been attributed to degenerative changes m the 
pulmonarj tissues The respiratory function of the 
Inticnt with non-obstructive or senile emphvsema 
was comjnred with that of normal controls and pa- 
tients with bronchial obstruction The diaphrag- 
matic txcursion was grcatlj increased when com- 
pared to that of obstructive emphvsema and greater 
than that of normal individuals In non-obstructivc 
emphvsema the abdominal cavitj was grcatlj in- 
creased whereas in the obstructive tjpc the thoracic 
excursion was greater than in the normal In ex- 
perimental work the authors soon noted the uniform 
presence of straightness and stiffness of the thoracic 
vpine in non obstructive emphvsema The roentgeno- 
grams of obstnictivc cmjihjsema show a continuous 
curve of the dorsal spine 

Koiinl? and Alexander found no experimental or 
definite clinical evidence to support the thcorv that 
cmiilivsimi with a fixed chest is due to over action 
of the inspiratorv muscles over those of cxjiiration 
Bviscle degeiieratioii is a result of Imiiv deformitv 
ami IS a secoiidarv phenomenon That cmiihjscma 
IS due to ossification of the costal cartilages and to 
fix iiioii of the costovertebral bodies could not be 
substantiated The authors consider that iion- 
obstrnctive einphvscma is not jiriin irilv a inilmoiiarv 


disease but merely a change in the position of the 
lungs secondary to an increase in the size of the 
thoracic cage In advanced cases, alveolar distention, 
with less of elasticitj', occurs The thoracic de- 
formitj IS due to a straightening of the dorsal spine, 
with kjphosis in tlie later stages The underljang 
lesion IS a degenerative process in the intervertebral 
discs 

C G SUTHERIAXD MD 


Some Considerations of the Capillary Line in the 
Right Lung Armando Zuppa Archivio di Radio- 
logia, 1933, XI, 146-155 

The author states that this line occurs in about 40 
per cent of the cases he studied It is a change due 
to interlobar inflammation and is best visualized by 
making the exposure at a distance of 1 5 meters 
with the patient prone 

E T Leddv H D 


THE CHEST (GENERAL) 

Blastomycosis of the Gingiva and Jaw A Crich 
Can Med Assn Jour, June, 1932, XX\ I, 662-665 
Blastomycosis involving the gum tissue or jaw is 
extremely rare The case herein reported is of in- 
terest not only on account of its rare location but 
also because of its infiltration of the left lung apex 
Following rcmovTil of the lower left central incisor 
for an infected condition, there occurred a marked 
hyperplasia of the epithelial tissue in the area with 
an ulcer on the buccal surface The submaxillao 
glands were swollen and hard A roentgenogram 
of the affected area showed complete loss of bone 
in the region from which the tooth had been re 
moved Pathologic examination of a specimen re- 
vealed blastomycosis X-ray examination of the 
lungs showed an extensive infiltration of the left 
apex which resembled pulmonary tuberculosis 
Sputum was negative for tubercle bacillus There 
was cloudiness of the right antrum, and a small 
amount of pus obtained on irngation Later a num- 
ber of small red swellings resembling the tumors 
seen in ervahema nodosum were noted on the legs 
The jaw lesion was destroyed with surgical 
diatliermv and the glands of the neck irradiated 

I I C VRTFR M D 


CONTRAST MEDI \ 

Death after Tliorotrast Injections Carl I ervers 
K6ntgcn|iraxis March 1933 \ 207 20.4 
There is comparativelv little published alKiiit the 
harmful effects of intravenous injections of ihoro 
trasl for the roentgenologic dcmniistratinii ol liver 
and spleen The several author- who have published 
their results iii this new method do not btluvc that 
there is onv immediate danger from its use but 
some of them arc aware that late effects irom the 
deposition of the substance cannot be as vet cnlirclv 
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denied Urticaria, severe skin and mucosa hemor- 
rhages, chills Avith headaches, diarrhea, and attacks 
of asthma have been reported as immediate after- 
effects of thorotrast One death due to the injec- 
tion has been desenbed , there iras collapse and a 
necrosis of the spleen caused bj' a thrombosis of the 
splenic vein The author’s patient \vas a 71-ycar- 
old woman in uhom a tentative clinical diagnosis 
of carcinoma of the In cr had been made. After the 
third thorotrast injection the patient became sleepy, 
the pulse became fast, and albumin uas found in 
the urine Twenty-four hours after the injection 
death took place. Postmortem examination showed 
a high degree of fatty degeneration of the Incr 

H W Hefke, kf D 


and Dick made a study to throw additional light on 
the pathologic significance of pulpicss roentgen- 
ographicallj^ negatne teeth The aieragc bacterial 
count of the 29 pulpicss roentgenographicillj nega 
tne teeth was ^59,574, while the a\crige count of 
controls was 1,876 Cultures of the pulpless teeth 
yielded green-forming streptococci in e\eiy instance. 
In view' of the results of quantitative cultures bj 
Haden and by Rhoads and Dick, it seems justifiable 
to regard all pulpicss teeth as possible foci of infec- 
tion, whether thej show apical changes in the roent 
genograms or not At least, this position should be 
taken in tlie presence of systemic disease of a tjTie 
usuallj assoaated with focal infection 

C G Sutherland, M D 


Hepatolienographj with Thorotrast D Vajano 
Archivio di Radiologia, 1933, XI, 57-145 
After a review of the literature coaering the ex- 
perimental and clinical aspects of the use of thoro 
trast, the author reports e.xtensne experiments he 
performed on rabbits and dogs to determine the uses 
of the compound, as well as the dangers following 
Its administration He found that intravenous injec- 
tions of thorotrast m doses slx times that necessary 
to produce visualization of the spleen or liver are 
harmless, but where doses higher than that are used, 
for example to nsualize the placenta, the bone mar- 
row, the lungs or kidneys, toxic effects may appear 
According to his expenments, thorotrast is elimi- 
nated principally by the intestine through the bile 
and to a less extent bj the kidneys 

E. T Leddv, M D 


DENTAL RADIOGRAPHY 

Roentgcnographicallj Negatne Pulpless Teeth as 
Foci of Infection Editorial Jour Am Jfed Assn , 
March 25, 1933, C, 974 

The teeth are studied as foa of infection and the 
surprising lack of agreement as to which teeth are 
to be so considered is remarked upon From the 
e-xpenmental point of view Haden considered pulp- 
less roentgcnographicallj negatne teeth almost as 
potent in causing sjstemic disease as those having 
frank destruction at the roots Recentlj, Rhoads 
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Water Phantom Intcnsitj Measurements of Roent- 
gen Rajs Produced bj' 127,000 ^'■olts J L Weather- 
wax and Charles Robb Am Jour Roentgenol 
and Rad Ther , May, 1932 XXVII, 749 754 
It has not jet been proien conclusivelj that dif- 
ferent x-raj ivave lengths hai e a selective action on 
mahgnant tissue, hence, the writers hare felt the 
wisdom of working out isodose charts using radi- 
ation produced bj 127,000 lolts, which can be applied 
where such voltage is used m conjunction with 
200,000-1 olt therapj or alone An ionization cham- 
ber of the Fnednch-Kronig tjTie attached to an 
electroscopic sjstem was used, the chamber being 
placed m the center of the field of radiation half 
submerged in water and at vinous depths below the 
surface Ionization cunes show mg the relatne in 
tensitj m water produced bj 127,000 \olts, 40 cm 
target skm distance filters of 4 mm A1 ind 6 mm 
A1 for fields 20 cm in diameter, 16 X 16 cm ind 
14 X 14 cm were plotted The enlhcmi dose is 
considered to be 600 r for 4 mm A1 and 650 r for 
6 mm A1 It is pointed out that when crosi firing 
o\er the tumor is done, the skm and intcncning 
tissues between the surface and the tumor will be 


less damaged by treating all tlic fields it each treat 
sient penod giimg a smill dose to eacli irca This 
ncthod IS in this resjicct preferable to that of gn 
ng the entire dose through one portil on cich treat 

went daj , , ^ 

J E Harre M D 
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No longer ncc<l high initial co^t deprn c joii of 
the aiKantngcs of \ Raj deep thernpj ap- 
paratus VTcstinghoiisc IioB developed a new deep 
tlicrap> \ Rn> generator — tlic Monocondex — the 
pnee of hIiicIi is o\er $1000 less than >ou arc usu 
all} quoted for an apparatus of comporahlc output 

It <lcli\cr8 up to 15 ma at 200 K V C- 
Its rndinlion output, measured m r units 
per iiiilliampcrc, is considcralih greater 
than that of an} other pulsating t^pc 
gcncralor noi\ conimonl} used 



Its compactness ill make its installation 
possible in manj laboratories Avbere 
lack of space lias heretofore been an in- 
surmountable obstacle 
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NEO ' lOPAX 

UROSELECTAN-B ^chehAm^ 


S implifies diagnosis of lesions of the urinary tract A 
clear cut x-ray picture of the entire tract will frequently 
help dispel a doubtful conclusion For this purpose it is 
advisable to use a safe, reliable product Neo-lopax 
20 c c ampules (the full adult dose) are ready for intra- 
venous in|ections The entire tract will be revealed within 
a very few minutes 
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Keleket 



Attainments unknown before are now pos- 
sible with the Ketron — the new Keleket 
125 Peak Kilovolt, 300 MA, Four-Valve 
Tube Full Wave RectiSed X-ray Appa- 
ratus, designed for general radiography, 
fluoroscopy and superficial therapy It 
creates a new expression of X-ray power 
that means finer performance 

For more than thirty years Keleket has 
striven constantly to produce as fine X-ray 
apparatus as it is possible to build During 
all this time no effort has been withheld, 
no expense has been spared, if it offered so 


much as a practical suggestion for the con- 
struction of a more desirable piece of X-ray 
equipment 

This constant stnvmg for perfection has 
brought to Keleket an unusual and enviable 
record of achievement, but never m X-ray 
history has it brought such far-reaching 
results as m the Ketron 

If you want to know more about this ultra- 
modern Ketron before your professional 
associates tell you about it, mail the coupon 
and we will send you the information by 
return mail 


THE KELLEy-KOETT MFG. CO. 

INCORPORATED 

Covington, Ky , U S A 

The Kelley Koeit Mfc Co Inc 
222 Wc«l Fourth Street 
CovlnRton K> 

Gentlemen I tm Interested In the rropress of X r«v c 

(without obl.culon on my p.rt) tlvint full description of X Kelrom No 27 

Name — - 
Address .r. 

Citr— 

A S 


iM O D E R N 


Stite..^ 

AS tomorrow 
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Combination Metfiod 


Wl 
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lODEIKON 


ORAL OR INTRAVENOUS? In ihe llferofure^ preference 
about evenly distributed between each of these methods of 
odm/msferfn0 lodeifcon for Qio/ecystograpihy More recent is 
the development of a combined oral and intravenous technic 
ThiS/ With numerous other references and Information on tech- 
nic IS IMumlnotinpIy described in o now, concise fodder — ■ 
''Approved for Cholecystography and Hepatic Studies that you will en|oy reading 
Have your secretary send for if today 

ONE OF 1 500 
FINE CHEMICALS 



CHEMICAL 

Second and Malllndcrodt Sb. 


WORKS 

ST LOUIS, MO 


NEW T. B. CLINIC RECORD FORMS 


nanann 


TThe national tuberculosis association, m collaboration with 
the Amencan Public Health Association, has just completed a new set of tuber- 
culosis clinic record forms They are the result of several years of cooperative 
effort and fill a long felt need namely, standard forms for tuberculosis clinics 
Sample torms on request 


We quote the following verj low prices for the mdividual records 


No 1 Family Folder 

No 2 History and Physical Examination Blank 

No 3 Re-examination Record 

No 4 Admimstrative-Index Card 

No S Correspondence Envelope 

No 6 Monthly Report Form 

No 7 Cumulative Yearly Report Form 


$1 00 per C 
JO per C 
60 per C 
40 per C 
02 each 

01 each 

02 each 


Suggestions for using clinic record forms— Free until each order 


These prices include tnnsportation charges 


□□□□□□ 

Order from the 

NATIONAL TUBERCULOSIS ASSOCIATION 

450 SE^^E^^^H AVE 


NEW TORK 
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THE NEW 


Siemens-T U T 0-System 

for THERAPY and DIAGNOSIS 

Any Voltage up to 200 KV 100% Shockproof 

Any part may be safely touched during operation 
Small Space required 

The SIEMENS-TUTO-SYSTEM may be used with any X-ray Generator 
with grounded Midpoint SHOCKPROOF, flexible cables connect 
the TUTO Tube Shield with the X-ray Machine 



Maximum Ease of Adjustment The Tuto 
System permits many positions not obtain- 
Protection against 
STRAY-RADIATION No Lead Lining 
required ^ 

SEE OUR EXHIBIT AT THE 
CONVENTION IN CHICAGO 


For further delath write to 

x-ray corporation 

54 Lafayette Street, NEW YORK, N Y 

SIEMENS-REINIGER (Canada) Ltd. 

18 Dominion Square Bldg , Montreal 
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X'-Ray Screens 



Old, spotty intensifying screens can be 
replaced at surprisingly loir cost by 
these new. improved JPatterson Screens 


Wliat a liaadicap and a dan 
ger an old, spotty intensi 
fying screen can be! It may 
easily defeat the «ork of the 
iinest X Roy equipment and 
the most expert radiograph 
diagnosis. 

Perhaps, to economise, you 
lias e been obliged to use such screens If so, you’ll 
be glad to knOH that noir lliej can be replaced at 
surprisingly low cost- Ion can banish those shop- 
worn screens which make dull, uncertain images 
and, nt a most reasonable figure, can substitute 
genuine Pattersons with their rich contrast and 
sharp detail 

* COSTS CUT— TOC PROFIT 

This IS made possible bj Patterson’s neir, cost-cut 
ting producuon methods and the development of 
two improved Patterson Screens, namelv — 

The Ht Speed Combination, a "thick and thin” 
coiiibinotion of screens which produces ultimate 
speed and assures absolute iinifonnitj of sjieed 
Tliese screens are so uniform in speed that no dif 
fercncc between vonoiis pairs can be dclictcd 

S C H E F Ti f O ft 


The Par Speed Combiitafioftt comhmtnp; cLe 
features of the former Patterson Standard and Pal 
lerson Speed Screens In tins combination }ou get 
the speed prenously obtainable in Patterson Speed 
Screens plus tbe well known durable finish of the 
Standard 

★ DO THIS— IT MILL PAY TOC 

Simply show this odi ertisenient to your dealer lie 
will demonstrate the adiantagcs of the new Palter 
son Screens and will give )ou the low figure at 
which these screens can he subslitiUcil for your 
old ones 

If you prefer, write us Slcrelj list the screens you 
wish to replace and state the Kilowatt capacity of 
your X Ray plant. Wo will gladly and promptlv send 
you complete aihicc 

THE PATTERSO^ SCREEIS COflfPAM 
Dept, R Towanda Penn., USA 

Patterson 
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U:\IFORM RESULTS 

... Regardless of Hinnidi 


r ’ \ERY one of the iicn Waite luic of traiisfonners embodies oil 
scaled rectification a definite assurance of trouble free 

operation The \nl\cs scaled in oil are full) protected from 
inctnlbc dust, lint and moisture ubicb cause so iinicli trouble In 
collection on aabes exposed to air Appreciable saMiigs result 
fiom longer %nlvc tube life 

Tin Wane Oil Scaled Transformers will llic Oil Immersed Valres 
gne uiiiforni results regardless of bumidiU, tenipcralurc or alti- 
tude Tlic) arctxlremdi economical to operate 


Oit rrfilfin 

riiifi ft unoffrHnt 
fry nfttluHr' Itrrpi^ 
njun^/v tirU ot 

irt i nnrt at ore 


M .Itch tin needle of the nullininiiietcr during an exposure orsencs 
of exposures, and note bon stead) it i*- Siicli slabiliti and con 
sisienci in duplication of results t>picn] of tins apparatus can 
n suit onli nlien a trausfomiiiig and rcctif)ing «\stiin is coaled in 
oil ngniiist buinidit) or nni other atiiiospberic condition 

'1 bulk of the ea«c of mind n«surcd to the Roeiitg* nologi«t nben be 
kiions tbit be cm obtain n mncbinc so remark ibl\ stcadi for bis 
tlu rap\ nork 


IMUKER X-RAY CORPORATIOX 
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Another Assistant at No Added Expens 



In E^^ERY x-ray laboratory problems occa- 
sionally ansethathandjcapracbographic qual- 
ity Oftentimes their solution invoh es special 
technical expenence outside the scope of the 
radiologist’s professional hnonledge 

It IS here that the Eastman Technical Ad- 
nsor performs an invaluable semce For he is 
thorough!) trained to handle radiographic and 
processing problems — both effects elj and 
mth dispatch 

An Eastman representatn e is strategically 
located in every section of the United States 


and Canada So one is ahi a) s a\ ailable to sen c 
you prompll) 

j-i Mission of Seriire 
And nhen the Eastman Technical Adxisor 
amics, )ou can bo certain that ho mil not 
take up >our lime nith long sales talks His is 
a mission of unbiased assistance Take adi an- 
tage of this special semce that Eastman pro- 
\ides IMake vour Eastman representatn c 
trul) another techmcal assislaiil Use him at 
e^c^) opJ)ortun^t^ 


JJASTAIAN KODAK COAIPANi Medical Division 
361 Stnto Street Hochcster N A 

Gentlemen PIcn’«) place ra\ name on tlic mailing list to rcct iie the tree 
magazine ttadiography and Clinical PJiotogrnpli) 

'Name. - - - - — — 

jNo A St -- — -- - — _ - 

<’it> A Sinti . ^ - -- -- 


• Another Uaslman seiriee o 
the pnhheahon of the tnnyn wr 
Itarhryjmphi and Clinieal 1‘ho- 
tographi Merely mail the eon 
pan to t/e ptneeil on the free ttrl 
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★ A composite unit 
giving a compre 
hensive service, com- 
bmmg in a single table 
specialized features and 
conveniences for G U , 
head, heart and chest, 
and fracture specialists 



Illustration shows the J R. 
K II Model Tilting Table 
• • • with the orthodiagraphic 
(heart tracing) attachment 
in use, providing the utmost convenience for the patient 
and operator The patient is at ease, and the operator is 
enabled to make the desired outlines of organs, as viewed 
through the fluoroscope, vnth maximum accuracy 


This Table is equally well 
adapted to fluoroscopy in 
• • > the horizontal, vertical or 
Trendelenburg position, or 
any mtermediate position Being correctly balanced, it 
reqmres very little effort to make the change Can be 
installed with or without high tension masts The remote 
control may be placed m any position around the Table 




Another illustration of the 
versatility of this Table 
m m m Radiography is possible at 
any angle, making it espe 
cially desirable when diagnosing trouble in the stomach 
regions Table is 77 inches long, of convenient height, 
with Potter-Bucky diaphragm usable over the entire 
length For further information, mail the coupon 


.-..r 1 


KeMkeO 

^ X">IAY EQUIPMENT^ 


The Kelley-Koett Mfg Co , Inc 
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PULAIONARY EI\IPHYSEI\IA ASSOCIATED WITH ARRESTED 
PULMONARY TUBERCULOSIS^ 

Bj KENNON DTjNHAM MD Cincinnati 


T he purpose of paper is to demon- 
strate how the \-ra%s can help in the 
diagnosis of cmplnsema, and to em- 
phasiTc the importance of this studi I shall 
limit nnself to eniplusema in arrested tu- 
berculosis, but I urge radiologists to help 
their clinical colleagues, as well as their pa- 
tients b\ tning to include or cNcludc em- 
plnscma whenever chest plates are read 
Pinplnscma which is a constant sequela 
of arrested tuberculosis is frequenth asso- 
ci ited with sinus infection and is a serious 
complication in most chronic lung lesions 
1 Ills serious comiilication is frcquentlv over- 
looked to-dav Severe cases of psvchoiicu- 
rnsic, with attacks of hroncliial astimia, gen- 
erillv have eiiqihv'^ema as a base 

Our teNl- 1 )ooks de>-cril)c the barrel-shaiied 
I Ik St mul evanosis as the outstanding find- 
ings 111 emplivscm.i Cvanosis occurs either 
during acute attacks associated w ith asthma 
tir It IS m end-result The harrel-shaiicd 
I best IS .1 htc finding in tuhcrculoiis cases 
w Ith emphv scnia 

Be tore 1800 clmieiau- ]nul great atten- 
tion to this condition hm little has 
iddul to tin literature smcc 1000 The 
Ih.- 1 reftremes for a complete -tudv of em- 
phv -•enii are in ‘Disc isc- of the 1 ving iiid 
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Pleura,” bv Wilson Fov,- wdneh was dedi- 
cated to Sir William Jenner It is a jov to 
find tliat Tenner’s article on emphv sema, m 
Rcvnolds’ Svstem of Itledicme, Volume I 
pulilished in 1871, is a classic I have seen 
nothing which Tenner has not described I 
am onlv trv mg to help detect upon the films 
in life what he found at autopsv 
The \-rav diagnosis of emphv sema is 
greatlv aided bv the pathologv If you 
have dilated air cells and thickening of pul- 
inonarv arteries, v on hav e a patho'ogv which 
increases tlie contrast of thoracic dcnsitv 
The trunks arc widclv scjnratccl and on 
good stereoscopic films it is casv to make 
out the trachea the right and left lironchus 
the pulmonarv arteries and the trunks lead- 
ing to the various lobes of the lungs 

It IS not unusual for emphv sema to lie 
more marked in one lung than m the other, 
It IS most striking to see enijiln sema more 
marked m an upper lobe than m another lobe 
of the same lung This [iheiionienon can lie 
detected casilv Iiv the greater separation 
ol the trunks m the ji.irlicular lobe in- 
volved But let me repeal that good stereo- 
scopic plates are i necessit\ and the radi- 
ologist must I, fimilur witii the thoracic 
anatonn If he is not able to locate the 
iolics hv lollowmg the various trunks on 
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• Your attendance at tlie Amencan Congress of Radiology wJ] 
undoubtedly prove one of the most interesting among your con 
vention expenences The time at your disposal wll seem all 
too short, ivhat wth the World’s Fair a stone’s throw from 
convention headquarters, and the many other attractions mtli 
whicli Chicago allures her visitors tliroughout a 24 -hour day 
May u e add one suggestion to your itinerary, whicli bids for 
only one to tivo hours of your week To come to the point ive 
should like to have you visit our headquarters offices and manu 
factunng plant here in Chicago You need only to say the word 
to one of our representatives in the exhibit hall, and he 1^11 see 
that you are whisked out to the plant and back to your hotel 
again on scheduled time We are confident that tlie side 
attractions in our factory and sboiv rooms mil afford you a 
most interesting, mstructive and entertaining hour or tuo The 
many new and important developments that we will have ready 
to show and demonstrate are bound to be of professional 
interest Here you wU have an opportunity to see Coohdge 
tubes in actual process of manufacture Interesting^ Decidedly 
50 — we venture the prediction that a tnp through this depart 
ment, in which are manufactured aU Coohdge tubes sold in this 
country, iviU excite your mterest and cunosity, leanng you 
to marvel at tlie scientific methods, and infncate machines, 
ingenuity, skill and precision that enter into tlie finished prod 
uct We cordially innte you No obhgaUon is implied — ^;ust 
a fnendly gesture in the interests of the \ ray art, in our par 
ticular role as hosts to Chicago’s %nsitors dunng this Centennial 


GENERAL ELECTRIC 



X RAY CORPORATION 



^JThtleyou arc at thi Fair Grounds, 
look us up in the Hull of Science — 
west corridor of ^una floor Tins 
exhibit dedicated to the tisitinftlay 
public IS inti nded not only to enter 
tain but also to impress them leith 
the ti'onders and ialucs of (he x ray 
in oV iialks of life 
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PULIMONARY EMPHYSEMA ASSOCIATED WITH ARRESTED 
PULMONARY TUBERCULOSIS" 

B> KENNON DUNHAM, M D , CiNONviATi 


T he purpose of my paper is to demon- 
strate how the x-rays can help m tlie 
diagnosis of emphysema, and to em- 
phasize the importance of this study I shall 
limit mjself to emphysema m arrested tu- 
berculosis, but I urge radiologists to help 
their clinical colleagues, as ^yell as their pa- 
tients, by trying to include or exclude em- 
plnsenia whene\er chest plates are read 
Emphysema, uliicli is a constant sequela 
of arrested tuberculosis, is frequently asso- 
ciated with sinus infection and is a serious 
complication in most chronic lung lesions 
This serious complication is frequently o\er- 
Inokcd to-day Sc\crc cases of ps\choneu- 
rosis with attacks of bronchial asthma, gen- 
cralK !ia\c cmplnsema as a base 

Oiir text-lxioks describe tlic barrel-shaped 
chest and c\anosis as the outstanding find- 
ings in cmplnscnn Ccanosis occurs either 
during acute attacks associated with asthma 
or it is an ciul-rLsiilt Tlic barrel-shaped 
chest IS 1 h(c finding in tuberculous cases 
w itli empln semn 

Before ISQO clinicians p,iid great atten- 
tion to this condition but little has been 
added to the literature since 1900 The 
Ix^t references for i cnmjilete siud\ of em- 
pln semn iTe m “Diseases of the 1 iiiig and 

M raJ ilir Ka lio^ngical <^f>cicir oi North Amcnen 

It thf I irBlrenth \nnua; 'Irrlinp at \tlantic Cil> \n\ 2 '^- 
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Pleura,” by Wilson Fox,^ which was dedi- 
cated to Sir William Jenner It is a jo}' to 
find that Tenner’s article on emphysema, in 
Reynolds’ Sastem of Medicine, Volume I 
pulilished in 1871, is a classic I haae seen 
nothing which Jenner has not described I 
am only trying to help detect upon the films 
in life what he found at autopsa 
The x-ray diagnosis of emphasema is 
greatly aided by the pathologa If you 
haae dilated air cells and thickening of pul- 
monara arteries, a ou haa c a patho'oga aa Inch 
increases the contrast of thoracic density 
The tninks are aiidela separated and, on 
good stereoscopic films, it is easa to make 
out the trachea, the right and left bronchus, 
the ptilmonara arteries, and the trunks lead- 
ing to the aarious lobes of the lungs 

It IS not nmisual for emphasema to be 
more marked in one king than in the other, 
it IS most striking to see empln sema more 
marked m an iijiiier lobe than m another lobe 
of the same lung This phenomenon can be 
detected casih In the greater separation 
of the trunks m the particular lobe m- 
aolaed But let me rciieat that good stereo- 
scopic plates are a ncccssita and the radi- 
ologist must 1).. familiar with the thoracic 
aiiatoma If lie is not able to locate the 
iolics b\ following the \arious trunks on 
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good stereoscopic plates, he should not at- 
tempt to diagnose pulmonary emphysema 
When emphysema is seyere, blebs are 
most often seen in the bases These lesions 
haye been well discussed by William Snow 



Fig 1 Case 1 (1) Ribs wide and honzontal 

to spine, (2) right pulmonari arterj dislocated up 

(3) main stem bronchus inside pulmonarv arten , 

(4) heart not seen to right of spine, (5) diaphragm 
losv and flattened, (6) old fibroid l«.ons in upper 
right, (7) marked emphjscma, upper left, trunks 
m all’ lobes wideh separated 


Miller,’ after a study of a lung which I sent 
him, because I had made the diagnosis of 
emphysema from it during life These 
large emph) sematous areas w'liich are quite 
common, are sometimes mistaken for cat i- 
ties It was difficult for the radiologist to 
teach the clinician that bronchiectasis 
cMsted long before tlie three-layer sputum 
tvas found It is going to be eten more 
difficult to teach that there are mant degrees 
of emplnsema We use the terms mild 
moderate, and set ere, but there is no sharp 
ditidmg line More studt is required ' 
better understanding of emphtsema is o 

irreat clinical talue 

Kocntgcnographic Tcchmc Accura e 
9tereo<=copic films witli good penetration a 
lateral plate exactlt exposed at right-angles 

M „ An. Jour Kocn.nrnol and Kad Thcr 
\l-\\ W 100 40 / 


to tlie anteroposterior diameter of the chest, 
and a carefully made fluoroscopic evainina- 
tion are necessaiw To this I haye added 
plates taken after the injection of iodized 
oil, because these tt ill prot e your otlier find- 
ings 

Let me repeat Any study of chest plates 
requires ability to interpret accurately the 
anatomy showm on the plates Many times 
penetration ratlier tlian contrast is all-im- 
portant to bring out the anatom\ Contrast 
IS doubled b\ the tw'O plates Further, the 
p'ates must stereoscope accurately 

Aiiatomv — No tw'O chests are alike and it 
takes much studi' to master the variations 
found m healthy chests The bones, the 
trachea, the aorta, and tlie pulmonar\ arter- 
ies must be defined and their locations noted 
The tnmks leading to the upper lobes must 
be carefulh studied The middle lolje 
trunk, from the mam stem bronchus on the 
right, and the lingual tip, from tlie bronchus 
of the upper left lobe, are \erv important, 
the bronchi to the upper third of each low'er 
lobe, as thee come off the riglit and left 
mam stem bronchus must also be located 
When these landmarks are found, you liaie 
defined the lobation and vou are in a posi- 
tion to sa\ whether or not tiiere has Iieen 
dislocation of the lobes and if the trunks to 
these \arioiis lobes are more or less wadeh 
separated than tliej should lie As I baie 
said before cmplnscma aids such a stud\ 
/?!&' — The ribs are well separated The 
angles of their lower Ixirders with the spme 
are alwais more obtuse than in health 
often being right-angles The iqiper Ixirdcr 
mac show the more acute angle of the two 
as has liccn brought out In Panconst mil 
others The barrel-shaped chest is i 
finding and is not best detected h\ fdnis 
the fliioroscope shows it iKtter but smijili. 
mspcctioii IS best Palpation e isih dis 
closes that the ribs moce iqi and doun 
ritlicr than expand The costal c.irtilages 
ire more or less calcified T Iiis has been 
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Fig 2 Case 1 Iodized oil Cf uith Figure 1 


gu eii as a cause of emp!i\ sema bv F reund * 

I believe that calcification of rib cartilage 
suggests onh premature old age 

The spiuc IS often boued backward and 
the patient frequenth has a Ixiwed head, 
but, again, this is found onh in long-stand- 
ing cases 

'iiilcrwr and Posterior Dark Areas — 
Others bare shown frequently, on lateral 
exposures that the anterior dark area extends 
down in front of the heart density, separat- 
ing it from the sternum This is true ex- 
cept in cases in which the pericardium is at- 
tached to the Ulterior chest wall In such 
a cast the posterior dark area is usuallr 
large 1 hese points are well seen In the 
fluoroscopc 1 lit the films make the record 

Duiplirtiijui — The diaphragm is alwa\s 
low and Is restricted m its mo\cincnts a 
fact which IS best detected In the (luoro- 
sco])c It must be remembered that the 
diaphragm in beIlth^ indiMduals mores up 
and down much more than one would ex- 
pect It is eas\ to believe that the di- 
aphragm IS moving normallv when it rcalh 
IS greatlv restrieted Eiirther the principle 

I frtiti 1 f\\nr/Ii \ crhafidl l\\ tlmncbt lint the 

fir t ngt Tia an rl nuirt n the carlitawc of the 
Til \\ wlnrh tJic\ were f Hcctl npwanl an I rtilwnM 'inn thr 
»lrrnnnt fr n irl nn.l npHir! h i now trncraUy hrlir\cil 
a tat M H (rniirr lliat I rciui 1 mi Took thr c(Tr\t for the 

ran ^ 



Fig 3 Lateral exposure 


of the orthodiagraph should be used, be- 
cause movement is easih magnified In im- 
proper fluoroscopic examination 

Dislocation of Thoracic Vitccra — It has 
been striking to note to what extent the 
thoracic viscera mar be dislocated b} pleu- 
risr and the contractile scar tissue of tuber- 
culosis The good lung expands to fill the 
thoracic car itr , the anatomic landmarks 
previouslv described are mored and the 
trunk markings are abnormallr separated 
In this rrar rre hare our most characteristic 
x-ray presentation of pulmonarr emphr- 
seina I hare seen the left pulmonarr arterr 
dislocated almost to the top of the aorta 

Emphr sematous blebs are a late manifes- 
tation and indicate serere emphr sema 
Asthma cranosis and the barrel-shaped 
chest arc freqiientlr not present Clebs, 
rrhich are seen licst it tlie inferior margins, 
mar occur in an upper lolic or tlie upper 
third of a lower lolic, in rrinch ca«e thev 
suggest car itr 

fnjcctwn oi Iodized Oil — For sever.al 
rears I liarc unfed that in certain cases in- 
jected with iodized oil tlic oil did not fill 
the ,air cells and therefore did not present 



Fig 4 Caie 2 (1) Old fibroid lesions with 

emphysema , (2) ribs w ide apart and at right-angles 
to spine, (3) claticles, right lower than left, (4) 
aorta suggests artenosclcrosis , (S) heart not seen 
to right of spine (6) diaphragm \erj low (7) 
blebs at right base, (8) marked emphysema below 
fibroid lesion in right upper, (9) marked OTphjserna 
below fibroid lesion in left base, (10) probable blebs 
abot c left diaphragm 


the picture of a bronchopneumonia In- 
stead, the oil left a beautiful picture of tlie 
bronchial tubes At first, I tliought this was 
due to the quantlt^ of oil used, and then I 
thought It might be due to the uneven tem- 
perature of the oil injected Neither of these 
was correct, and it finally dauned ui>on me 
that these cases of uninjected air cells were 
all cases of emphysema Such cases were 
sometimes associated uith asdima and 
bronchitis, sometimes uith bronchiectasis, 
and at otlier times with tuberculosis The 
important point is that the air cells do not 
fill with the oil and we ha\e ne^er had an 
empln sematous bleb that filled This is 
similar to a caMtv — caMties seldom fill ^Mth 
the oil When Bloch published his article 
on MscoMt\ I determined to compare a 
^cr^ cold (IS” C ) and a warm injection 
(38° C ) There is no difference on the 

films , 

The importance of the stiuh of enip 

sema cannot he o\ cr-cstimatcd Afarn pa- 
J.mt 1913 wall SO 



Fig S Case 2 Iodized oil (1) Left liroiicluis 
disloeatcd upward (2) main stem bronchus dis 
located upward and outward, (3) trunks to left 
lower lobe dislocated upward, (4) bltbs at left 
base, (5) trunks on right widclj separated, em- 
physematous hlehs do not fill no densitt in the 
lungs resembling caseous hronchopucumoiiia 

tients are unable to carr> on e\ en after their 
tuberculous lesions ha\e become fullv 
arrested Man\ patients are returned to the 
sanatorium after discharge because tliev 
have set ere cough and expectoration and the 
chest IS full of rales At times, such pa- 
tients are so sick tliat the\ cannot recline 
but must be propped up m bed An x-rav 
plate shows no new pulmomrt lesions since 
the last examination The clinician beliet es 
that tliere has been an extension ot a tuber- 
culous lesion winch the x-r,a\ does not show 
After a few weeks m bed the (latient rests 
easily, the coiigli "■iibsulLs nid the rales 
cannot be beard 

Such were the cases wlmli first attracted 
ni) attention man^ lears ijr,, v more 
careful stud\ of the subject reveals tint 
some degree of emplnscnn is associ itcd 
with eccrv case of irrestcd tiihcriulosis 
When such a case is returned to bis iKune 
the plnsician has not ftillilkd In-, dntx im 
less he has carefnHv ohstrnd the exercise 
of tint iiatient to determine bow m tin 
hours lie slmiikl 1)- np "'tbotu rest ni lad 
Few cases nt irrested ttibncii'osis s|),,„ld la 
up more than tuehc Iioiir-^ -ona cmint la 
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Fig 6 Case 3 Ribs \ cry wide throughout (1) 
Ribs contracted over left upper, (2) trachea drawn 
to the left (3) heart not seen to right of spine, 
(4) diaphragm very flat cspeciallj left dome, (5) 
old fibroid lesions both uppers but most marked 
on left, (6) aorta drawn to the left (7) em- 
physematous hlcbs at left base, less evident on right 



Fig 7 Case 3 Iodized oil (38° C ) (1) Trunks 

dropped stereoscopic films show them to he vvidclv 
separated in antero jiosterior diameter Slightlj 
more mottling of caseous broncho-pneumonia than 
in I igiire 6 

u]) safeh more tlnti three hours followed 
h\ at least two tii Ijed The hours up must 
he prescribed for each ituhvidual case of 
arrested tulierculosts since each presents a 
dilTerent problem W bile the heart kid- 
nevs mid other organs plav a part empln- 



Fig 8. Case 3 Iodized oil (18° C) Injection 
of the lower part of the upper right lobe due to 
position and not to cold oil, mottling is about the 
same blebs are seen at both bases, verj little dif- 
ference between the hot and cold oil 

sema is the greatest and most common 
handicap 

It IS to be remembered that such patients 
can do much more in the w'arm montlis than 
in the cold months Infections (colds) in 
the upper or low'er air passages greatly re- 
duce the lung capacity, and this should be 
giv en serious consideration 

Less severe cases of emphysema asso- 
ciated with arrested tuberculosis present 
many symptoms Erroneous diagnoses hav e 
been given, such as tuberculosis reactivated, 
psvchoneiirosis, nerv'ous exhaustion, heart 
lesions of manv' v arieties chronic bronchitis 
bronchiectasis I have not tabulated all of 
them and cannot now remember the whole 
list 

The important point is vyhen vou exam- 
ine a patient who is an arrested case of tu- 
berculosis — no matter bow long arrested, no 
matter how slight the lesion — consider and 
determine the extent to which pulmonarv 
emph)sema is causing the trouble The 
x-rays are of great value m determining 
tins Remember that rest is the onlv treat- 
ment and the later vou make the diagnosis 
the more rest is required 


RECOMMENDATIONS OF THE THIRD INTERNATIONAL 
CONGRESS OF RADIOLOGY RELATING TO PROTEC- 
TION FROM X-RAYS AND RADIUM 

Bn LAURISTON S TA\L0R, Bureau of Standards ^V\SHI^GTO^, D C 


Abstract — The 1928 x-ray and radium 
protection proposals/ as revised and adopted 
the Third International Congress of Ra- 
diology , Pans 1931, are gi^en in tlieir final 
form 

I I^TRODUCTIOX 

At the Second International Congress of 
RadiologA , at Stockholm, m 1928, prehmin- 
an recommendations on x-ra^ , radium, and 
high voltage protection vere adopted At 
the same time a committee was appointed, 
for the further consideration of these pro- 
posals, which was to meet and render a re- 
port to the Third International Congress of 
Radlolog^, at Pans, m 1931 This commit- 
tee consisted of the following representa- 
tn es of their respective countries 

G Grossrmn Gcrrmtn 
R Lcdoux-Lcliard F mncc 
R Sieiert, Sweden 
1 Solomon Frincc 
L S Tn>lor United States 
E. Pitcno Vanoni Ital> 

G \V C Ka\e Great Britain V^oiioran 
F Mehillc, Great Britain ^Sccrclancs 

At Its meeting during the 1931 congress, 
certain rei isions were made in the 1928 pro- 
posals These changes are incorporated in 
the complete recommendations gi\ en below 

At the same time proMSion was made for 
the formation of a subcommittee to make 
extensile reiision of the parts on radium 
protection before the 1934 congress 

The recommendations as giacn below 
were idopted In unanimous consent In the 
members of the Third International Con- 
KkIk*! 

II KreoM'tFM’^TIONS \s IDOI'Ttn 

1 Hie dangers ot in er-e\iK)sure to \- 
rais and r idiuiii c m be aioided In the pro- 

*!t ^ CirriiUr ^ 
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iision of adequate protection and suitable 
working conditions It is the duti of those 
in charge of x-ray and radium departments 
to insure such conditions for their person- 
nel The known effects to be guarded 
against are 

(a) Injuries to tlie superficial tissues 

(b) Derangements of internal organs 

and changes m the blood 

1 IJ orlutg Hours, etc — 2 Tlu fol- 
low mg w orking hours, etc , are reconiniend- 
ed for whole-time x-rai and radiiini 
w orkers 

(a) Not more than se\en working 

hours a dai 

(b) Not more than fi\e working dais a 

week The off-dais to be spent 
as much as possible out of doors 

(c) Not less than 4 weeks’ holiday (la- 

cation) a icar, preferabh con- 
seciitn eh 

(</) Whole-time workers m hospital \- 
rai and radium departments 
should not be called upon for 
other hospital sen ice 
(c) X-rai workers ,^1KI particularh ra- 
dium workers should be s\^ste- 
maticalh suliniuttd Both on en- 
tri and subsef|uentl\ at least 
twiee 1 lear to expert medic il 
general and blond exammitions 
These ex iminations will deter- 
mine the aceept nice re fusil lifii- 
nation or teniiin itum of such 
occu[)atinn 

2 Ctiicral \ rm limnunu lulaimif, 

1 \-rn deiiirtimiits sliould not be 
below ground lb Mir leu.! 

d \II rooms mcliiding d irf room- 
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should be provided with windows affording 
good natural lighting and read} facilities 
for admitting sunshine and fresh air w’hen- 
e\er possible 

5 All rooms should be provided wuth 
adequate exhaust ventilation capable of re- 
newung the air of the room not less than ten 
times an hour Air inlets and outlets should 
be arranged to afford crosswise ventilation 
of the room 

6 All rooms should preferably be dec- 
orated in light colors 

7 A w'orking temperature of about 
18° C (65° F ) is desirable in x-ray rooms 

8 X-ray rooms should be large enough 
to permit a convenient lay-out of the equip- 
ment A minimum floor area of 250 square 
feet (25 square meters) is recommended for 
x-rav rooms and 100 square feet (10 square 
meters) for dark rooms Ceilings should 
be not less tlian 11 feet (3 5 meters) high 

9 Wherever practicable the x-rav gen- 
erating apparatus should be placed in a sep- 
arate room from the x-ray tube 

3 \-rav Protective Recoinmendahoiis 

10 An x-rav operator siiould on no ac- 
count expose himself unnecessarilv to a di- 
rect beam of x-rays 

11 An operator should place himself as 
remote as practicable from the x-rav tube 

12 The x-rav tube should be surround- 
ed as complcteh as possible wuth protectn e 
1 latcnal of adequate lead equn alent 

13 The followung lead equnalents are 
recommended under aeerage conditions 


\ njs Gcncntcd lij 

IV ik N'oUapes 

Not LscccdtiiR 

Minimum Eqiiualcnt 
Thickness of Lead 

(K\ ) 

(mm ) 

75 

1 

100 

1 5 

125 

2 

150 

25 

175 

3 

200 

4 

250 

6 

500 

g 

550 

12 

1 dOO 

15 


14 In the case of diagnostic w^ork, the 
operator should be afforded protection from 
scattered rays by a screen of a lead equiva- 
lent not less than 1 millimeter 

15 In the case of x-ray treatment the 
operator is best stationed completely outside 
the x-ray room behind a protective w'all of 
a lead equivalent not less than 2 millimeters 
This figure should be correspondingly in- 
creased if the protective value of the x-ra}'- 
tube enclosure falls short of the values given 
in Paragraph 13 In such event tlie re- 
maining w'alls, floor, and ceiling may also 
Ire required to provide supplementary pro- 
tection for adjacent occupants to an extent 
depending on the circumstances 

16 Screening examinations should be 
conducted as rapidly as possible, wuth mini- 
mum intensities and apertures Palpation 
wuth the hand should be reduced to the 
minimum 

17 The lead glass of fluorescent screens 
should have tlie protective values recom- 
mended in Paragraph 13 

18 In the case of screening stands the 
fluorescent screen should, if necessary, be 
provided wuth a protective “surround” so 
that adequate protection against direct radi- 
ation IS afforded for all positions of the 
screen and diaphragpn 

19 Screening stands and couches should 
provide adequate arrangements for protect- 
ing the operator against scattered radiation 
from the patient 

20 Inspection w indow's in screens and 
w'alls should haie protective lead values 
equn alent to that of the surrounding screen 
or wall 

21 Efficient safeguards should be 
adopted to aioid the omission of a metal 
filter in x-rai treatment 

22 Protective gloves, which should be 
suitablv lined with fabric or other material 
-hould have a protective value not less than 
Vs mm lead throughout both back and front 
(including fingers and wrist) Protective 
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aprons should har e a minimum lead r alue of 

millimeter 

4 Elcctmal Precautions in X-rav 
Rooms — 23 The floor coxering of the 
x-rav room should be of insulating material 
such as wood, rubber, or linoleum 

24 The overhead conductors should be 
not less than 9 feet (3 meters) from the 
floor Thev should consist of stout metal 
tubing or other coronaless type of conduc- 
tor The associated connecting leads should 
lie of coronaless uire kept taut b\ suitable 
rheophores 

25 Wherer er possible earthed guards or 
earthed sheatlis should be pro\ ided to shield 
the more adjacent parts of the high tension 
s-istem The use of x-ra^ equipment har- 
ing the high tension circuit completeK en- 
closed m earthed conductors is specialh rec- 
ommended Unless there are reasons to the 
contran , metal parts of the apparatus and 
room should be efflcientlv earthed 

26 The use of ciuick-acting doltble-pole 
circuit breakers is recommended Orer- 
pou ered fuses should not be used If more 
than one apparatus i^ operated from a com- 
mon generator, suitable orerhead nnilti-uar 

sr\ itches should be pro\ idcd 

V Some suitable form of kiloi oltmctcr 
should be prorided to afford a measure of 
the r oltagc operating the x-rar tube 

OS Special electric d precautions ‘should 
be taken m rooms uhere anesthetics are used 
in conjunction uith x-rais 

5 nini-^loragc Prcca„tto,n-29 The 

use of non-flammable x-rai film^ -^houk be 
encouraged In the ca^e of flammable film 
.mtable precaution*; should be taken as re 
...rd^ their use and storage Uarge stocks 
ehoiikl be kept in isolated stores preftrabh 
^epa^atc budding or on the roof 

r, Raihuni Protiitr^^ R.uimmcnda- 

J ......rui tm.., 


the effects of (a) beta rajs upon the 
hands, and (b) gamma raas upon the inter- 
nal organs lascular and reproductne s\s- 
tems 

31 In order to protect the hands from 
lieta raas reliance should be placed, in the 
first place, on distance The radium should 
be manipulated mtli long-handled forceps 
and should be carried from place to place 
m long-handled boxes, lined on all sides n ith 
at least 1 cm of lead All manipulations 
should be earned out as rapidly as possible 

32 Radium nhen not in use should be 
stored in a safe as distant as possible from 
the personnel It is recommended that 
radium tubes or applicators be inserted into 
separate lead blocks m the safe, giMiig a 
thickness of protective wall amounting to the 
values given in the following table 


Maximum Qinntitv of 
Radium Element 

Tliiclmcss of I cad 

(bui ) 

(cm ) 

2 

RS 

5 

10 

10 

11 s 

20 

n 

SO 

IS 

10 0 

17 


33 A separate room ehoiikl be [irov idcd 
for the “niakc-iip of screened tubes and aji- 
plicators, and this room should he occupied 
onlv during such work 

34 In order to protect the ImhIv from 
the penetrating ganinn ravs during handling 
of the radium a screen ol not less tli m 2 5 
cm of lead should he used and iirostiiiitv 
to the radium sliould oceur oiiK during 
actual work for as short a tune is possihlt 

The measurement room sliould Ih. i 
separate room and it should iireferahlv eon 
tain the radium onlv during its ictii d nie is 

urement , , . 

Jfi Niir-es and ittcndaiUs shoiikl not 

remain in the same room is intients uiukr 
going radium tre itmeiit with quint, tie. ex 

ceedmgone-h lit gram 

>7 \11 im-kilkd worl or work whieh 
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can be learned in a short period of time 
should preferably be carried out b} tem- 
porar} workers, uho should be engaged on 
such work for periods not exceeding six 
montlis This applies especially to nurses 
and those engaged in “making-up” applica- 
tors 

38 Discretion should be exercised in 
transmitting radium salts b} post In the 
case of small quantities it is recommended 
that the container should be lined through- 
out with lead not less than 3 mm thick It 
is more satisfactory to transport large quan- 
tities by hand in a suitably designed carrvnng 
case 

(B) Emamhon — 39 In the manipula- 
tion of emanation, protection against the 
beta and gamma ravs has like\\ ise to be pro- 
vided 

40 The handling of emanation should 
be carried out, as far as possible, during its 
relatnely inactive state 

41 The escape of emanation should be 
verv carefulh guarded against, and the 
room in nhicli it is prepared should be pro- 
\ ided itli an exhaust fan 

42 Where emanation is hkeh to come 
in direct contact w ith the fingers thin rubber 
gloies should be worn to a^oid contamina- 
tion of tbe bands -with actn e deposit Other- 
\Mse tlie protectne measure recommended 
for radium salts should be carried out 

43 TIic pumping room should prefer- 
abl\ be contained in a separate building 
Tile room sliould be pro\ ided witli a con- 
necting tube from tbe special room in which 
the radium is stored m solution The ra- 
dium 111 sn'ution should be bcaiili screened 
to protect persons working m adiacent 
rooms 1 bis is preferabh done In placing 
the radium m solution in a lead-lined box 
the thickness of le id recommended being 
according to the talile m Paragraph 32 


equivalent” be used Sheet lead is, how 
ei er, the safest and most permanent protec- 
tion, and should be used wdienever possible - 
If protective plasters are used, great care 
must be taken m their preparation and ap- 
plication m order to insure a uniform pro- 
tectne value Papers by HunP * discuss 
the properties and use of such materials 

In most x-rav departments the lighting is 
inadequate and tlie ventilation poor These 
are twm factors which are ytry commonly 
overlooked in the design of x-ray depart- 
ments and consequently particular attention 
should be given to Paragraphs 4 and 5 

There is frequently also a lack of suffi- 
cient auxiliary protectn e aprons on screen- 
ing stands and couches, thus exposing the 
operator to the very soft radiation scattered 
from the patient’s body Tins is one of the 
most common sources of danger to the doc- 
tor 

Since the Second International Congress 
of Radiolog}' m 1928, the Advisor)'’ Com- 
mittee on X-ray and Radium Protection in 
the United States has drawn up a very com- 
plete set of x-ray and high tension protec- 
tion recommendations ' It is believed that 
these recommendations contain all the in- 
formation necessary to provide adequate 
protection under all conditions 

While wuth the ad\ent of new' self-pro- 
tected x-rai tubes, and new apparatus, such 
as high tension cables and oil-immersed 
equipment, man\ of the prolilems m protec- 
tion are simplified, the older tv'pe of equip- 
ment will undoubtedh be used for some 
time, and, therefore, proper attention should 
be gnen to all new installations as well as 
existing ones 

In order to continue the work m protec- 
tion the Congress has retained the Protec- 
tion Committee which will report am 


in DISCI SSIOX 

TIk propos-iK clo not spccif\ the u-e of 
diLct had but state that a certain “lead 
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further progress at the Fourth International 
Congress of Radiologi , at Zurich, in 1934 
In this countn' e ha^ e an Ad\ lsor^ Com- 
mittee uhich uill recommend am changes 
or additions arising from evperience and ad- 
A ance in the United States To tins Com- 
mittee should be referred am questions or 


suggestions regarding x-raA protection and 
if no settlement can be reached, thei uill 
be taken up b\ the International Committee 
Communications pertaining to the code 
should be transmited through the author 
uho IS tlie American representatn e on the 
International Committee 


SHALL WE RECORD AND REPORT ALL X-RAY DOSAGE 
IN ROENTGENS?' 

Bj R R NEWELL if D San Francisco 
Stanford Unucrsitj School of Medicine 


T his is not a report of plnsical meas- 
urement, nor a record of clinic.al ob- 
sen ations What I ha\ e to present is 
a proposition for discussion 

It Bas three and a half a ears ago that aac 
AA ere giA en a prcciseh defined and intema- 
tionallA accepted unit of roentgen dosage 
It IS true that the realization of the official 
unit, the roentgen, and its distribution to 
clinical roentgen therapists hare prOAcd 
difficult Qinica! roentgenometers do not 
alAAajs agree perfeeth AAith each other, 
AAhich makes one feel uncertain as to the 
correctness and permanence of their calibra- 
tion One feels like sending his instrument 
to our U S Bureau of Standards for cali- 
bration Another poss.b.htA appears in 
RajeAA ski’s (1) radium standard for small 
ionization chambers so arranged as to be 
httlc susceptible to small errors in the geo- 
metrical arrangement of the test it i 
this one could carri the standardization 
for, rather the check on original calibra- 
tion) to the instrument instead of sending 
the instrument to Washington Tailor has 
told us tliat he earned a priinan standard 
around Europe and found the national insti- 
tutes in good agreement \\ ‘ 

ice ai affable to users ot clinic ff roeiUgeti- 


■Ko I Icfnrc till 

Tt ihf *■' tcenfli 

r)rc 4 


R.,l,Mn .c.l 
Anninl s, 


ometers, I think practical roentgenometrA is 
reaching a satisfacton" state of dependabil- 
itA 

The cost of a good roentgenometer, AAith 
small chamber calibrated in r is not too 
great for us to afford Expensn e ones mav 
be had AAith an integrating arrangement to 
keep account of the total amount but I can- 
not see the necessiti for tins as long as aac 
haie clocks 

Gamma radiation has ahiaAS been outside 
the calibrated range of Our lononicters, the 
factor for AiaAC length being unknOAAii for 
a small chamlicr of aiiA construction Eai'la 
and IlensliaAA (2) hacc recenth gnen us a 
good CA ablation of the r per minute in- 
tensitA ot a gamma-raA Iieam ( 16 r per min- 
ute per gram ot radium element at 1 cm dis- 
tance) It IS interesting to note tint a 
graphite chamber could be recalibr ited for 
gamma raAs and jiroAe dependable lint if 
tiiec bad Used its constant as ralibrited for 
hard x-raAs it AAOiiId Ihac inffu ited nearb 
four times the radiation iiiteiisue mufflA 
there 

qiie-e gainina-riA nieasureinents lomeni 
the- amount m a beam of rubition ,,, 

ureinent of a roentgen r i\ t in be done ,,| pn 

beam AAith good lircn-ion AMthin , i,u r 

cent IfoAAeAcr Ailieii radnlion umr-, the 
Ixirle It i' aliemeUtid be -e ittenm; .r 
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rather, its absorption is so augmented, for 
some elements of the tissue are irradiated 
hvice bv tlie same beam, once going in and 
once scattered back, and the tissue exacts its 
toll of energ} absorbed at each passage It 
has become a common practice to measure 
roentgen dosage at the patient’s skin, which 
includes the back-scattering The argument 
for this method is that this is the dosage 
which IS really effective m the patient’s tis- 
sues (skin, usually), and that it is easier to 
measure the total than to estimate it from 
the beam The augmentation due to scat- 
tering depends on the ware length, the dis- 
tance from tire tube, the size of area, and 
the size, shape, and composition of the part 
irradiated However, with the same tissue 
dose at the surface, the tissue-response, espe- 
cially the ultimate recoven^ may depend on 
the same tilings, namelv, nave length, dis- 
tance, area, and part (and also on some 
others as rate of application, age of the pa- 
tient, idiosvncrasy), so ue ha\e to specify 
all these things anj how , for a complete 
record 

Non I think tlie measurement of dosage 
mtensiti on the skin is much less dependable 
than measurement of roentgens in the beam 
Even m the simple case of the water-phan- 
tom It appears that different investigators 
fail sigualK to agree Gunsett (3) has 
shown how' error mai be produced In 
change of lonization-cliamber constant with 
change of waie lengtii " because the scat- 
tered ra\s are of longer ware length than 
the incident beam Also, w e must note that 
tlie intensiti at the center of a large skin 
area is greater than at the edges, e\en 
though the beam is uniform 

Hie wliole problem of scattering with its 
efteit on disinlmtion of energe and altera- 
tion of w lie length needs more stude and 
needs to be earned into the ganiiiia-rai 


> n »(|iiarc ccnlimrlcr am llic total mciinc of a 
cniitulc chamlirt wa- US jirr criil compared to the incident 
Ualiiilher xenon chamlicr cue x tnni re™I 
ini ’ ter cent of the incidem Iteani 


range Also, much more w^ork needs to be 
done in regard to relation of biologic effect 
to w'ave lengtli Nei ertheless, we ought to 
use what knowledge w^e hai e and measure or 
calculate as best we can the tissue dose m 
eierv case w^e treat This can be done for 
radium as well as x-ray and wdien both 
agents are used on the same part, tire tissue 
doses can be added to give a notion of the 
total effect Tissue dosage, not being uni- 
form, would have to be estimated for critical 
points, so that a maximum safe skin dose 
be not exceeded and a minimum effective 
tumor dose be attained, if possible, through- 
out 

To sum up, for a precise record of wdiat 
treatment w'as given, w^e should make the 
record m roentgens To the end that treat- 
ments may be wnselv planned and tlieir 
effects better understood, we ought also to 
map out the distribution of radiation effect 
(tissue dose) in the patient I shall make 
a separate heading for each of these two 
complementary ideas 

ROENTGENS 

A roentgen beam is a stream of radiation 
Its intensity is the energ) it carries per 
square centimeter To measure this energy' 
one must absorb the beam completely If 
we absorb only part of it, as in a standard 
ionization chamber, it will appear more or 
less intense, according to its absorbabiht\ 
The international unit, tlien, is a measure of 
the product of quantiti and absorbabiliti 
One roentgen is that amount of x-ra\ which 
w ill produce a unit effect in air It is not, 
strictK speaking a unit of dose for dose 
concerns effect not on air but on flesh The 
latter ma\ parallel the former but it is not 
identical with it (I am speaking of imme- 
diate effect 7 e , ionization ) 

A narrow unifonn beam of x-ra\ is used 
to calibrate a thimble chamlier m interna- 
tional r This step IS done at the factori nr 



218 


RADIOLOGY 


at the Bureau of Standards The thimble 
chamber is set under the tube, port, and 
filter at the point where the patient will be 
placed for treatment Here it measures in 
air tlie amount of x-ra^ per minute that w ill 
be applied to tlie patient when he takes its 
place This is, or can be, precise and meas- 
ures r b} the effect in air, as intemationallv 
defined 


Dosn 

What we are interested m is the tissue 
dose and I think w'e would better alwa\s call 
It b^ its full name — “tissue dose ” 

A gnen amount of x-rav (roentgens) ot 
a gu en quaht'^ applied at a gii en anode- 
skin distance to a gn en area on a gi\ en part 
of the bodr will produce a given tissue dose 
If It is a solid part of the bod) , we can cal- 
culate from water-phantom data, if it is a 
heterogeneous part (like tlie chest), we can 
make shift by using our same thimble cham- 
ber, but we must not delude oursehes into 
thinking we are measuring the dose— we arc 
measuring onlv the amount of x-ra) m the 
neighborhood from which wc can judge 
more or less acciiratelv the tissue dose 

If we are to keep thinking straight. I be- 
he\e it Is important that we resen c the 
word “roentgen for amount of x-rai meas- 
ured in air (m the beam), and so we mu-^t 
find a differenth named unit for tissue dose 
Damillier (4) suggests “ergs per cubic 
centimeter ” The Memorial Hospital clings 
to “en thema dose ” The fonner seems too 
prccne for a thing w c know 'o uncertamh 

(,„ absolute units) , the latter .eeiiis a bit 

hck.ns .n ,.rcc,s,o.. I tl..nk .t l» 

^^ell to gne to tilt Standardization Commit- 
tee of thi^ Socicti the task of defining and 
naming a unit of tissue dose that mar be 
sati«factor\ 

» ONCl r SIONS 


]l,c roentgen n not a unit of ti-m do-e 
,t a unit of amount of roentgen r o pro 


duemg a defined effect m air It should be 
measured in the beam 

A proper record of a roentgen treatment 
w ill embodr the follow mg data 
r applied (in the beam) , 
cjualit\ (half lalue later in copper, or 
for softer rat, in aluminum) , 
area and part treated , 
anode-skin distance , 
rate of application (or total duration of 
exposure) , 

estimation of tissue dose lor skin and 
depth 
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discussion 

Dr GEORCt E PrAHLi R (Philadelphia) 

I have been deeph interested m the suliject 
of dosage from the time measurement uas ht 
means of the Saboiiraud-Yoirc pastilles up to 
photographic strip paper I prepared an 
article on tins subject man) \ears ago and 
then I was one of the first to get the lonto 
quantimctcr, of which 1 ha\e Iiad four 

1 must admit that while the whole idea ap- 
peals to me tremendously I do not tecl that 
these lontnqunntimeters as jireparcd and dis- 
tributed to us arc quite what they ought to 
be lor jiractieal radiologists suih as we are 
1 ha\e at the jircsent time three ot the \ery 
best lontcKiuantimeters One ot them is out 
oi eommission beeaiise ot the insulaiioii Imt 
the other two are suiijHisedly m f,rst elass 
yyorkmg order These tyyo yyen imasured 
yy ithin two yyeeks against a third yyliufi w is 
nieastired U ibi Itiircau of St nid irds \ll 
three were siqiiiosidly meisured i„ r units 
one of them b\ the (ttrman lliire m ,,i s( 
dirds the otlur two haying b.ni ihukid 
against iiistruiiu nts iin istired a tfi, 
ot Standard- in this koiiiltry yet tin-, iliret 
mstiainiints jntl m ihi s.ini( told .,f 
non eivt markidb ihinrMit n idin„s 



DISCUSSION 


219 


That does not condemn the instrument It 
just means that we have not quite brought the 
lontoquantimeter into the practical field m 
which we, as untrained physicists, mpst work 
with it Tlie idea is correct, and surel) we 
are approachmg more and more to evact dos- 
age, which must be our aim I have learned 
in my own laborator}', for instance, just about 
what I can do to cause a certain biologic ef- 
fect, but it IS still difficult for me to carry 
over to the rest of you the idea of just what 
I am doing That is the object of the r unit 
Whether we measure a dose m Philadelphia, 
or St Louis, or Pans, or Stockholm, that r 
unit should be the same When we give 650 
or 700 r units, which would perhaps be our 
interpretation of the average erythema dose, 
that should mean just the same in each of 
these places, and until it does do that, we have 
not quite accomplished our object We will 
succeed It is only a matter of the physicists 
checking over these instruments and telling us 
what errors we are making, or correcting the 
errors in the instruments themselves 

Dr G Failla (New York City) Dr 
Newell's paper is very' important and timeh 
because it focuses our attention on a subject 
about ^\hlch considerable confusion exists 
This confusion was brought about by' intro- 
ducing a unit of x-radiation before it had been 
properh uorked out, especially in regard to 
Its limitations, and before the profession \\as 
techmcalh equipped to use it The situation, 
however, is much better to-day than it was a 
\ear or so ago 

We know from Dr Taylor's report to this 
SocietN that there is close agreement among 
the independent determinations of the roent- 
gen or r unit, made in the national labora- 
tories of Pngland Dormant Prance and the 
Lulled States Accordingh, we are sure now 
that instruments can be calibrated properh in 
these countries Rut the radiologist is inter- 
ested prnnarih in the calibration of his ow-n 
instrument Rotter lie is interested m the 
periiniiciKt of this calibration after the m- 
stnmiont leaves the Ruroau of Standards I 
have heard oi several instances ni which a ra- 
diologist who placed two or more instruments 


in the same beam of x-rays has obtamed a 
different value of the intensitv' with each in- 
strument The discrepancy may be 25 per 
cent, or even 50 per cent Naturally', this is 
disconcerting to the radiologist and he is apt 
to lose faith In the near future, this trouble 
vv'ill be ehmmated entirely', either by' the intro- 
duction of new instruments, which maintain 
their calibrations, or by the provision of a 
radio-active standard with each instrument 
The radiologist can relv on the phy'sicist to 
solve this problem 

The radiologist must solve for himself the 
problem of the proper use of the unit He 
must first familiarize himself with its signifi- 
cance and its limitations The roentgen or 
r unit, represents a certain qiiauMy of x-ravs, 
just as the ounce represents a certain quantitv 
of a drug A treatment specified by stating 
only the number of roentgens administered is 
meaningless, because the effect produced de- 
pends also on other factors A dose of radia- 
tion should be specified m such a way that any 
experienced radiologist can form a definite 
idea of the biologic effect to be expected No 
one can predict w'hat biologic effect will be 
produced in a patient by' the administration 
of 1,000 r without knowing also the type of 
radiation used, its distribution within the body, 
the length of time during which it was admin- 
istered, etc It IS important, therefore, to have 
in mind at all times all the factors w'hich influ- 
ence the biologic effects of radiation 

In radiotherapy’, in w’hich we always deal 
with complicated sy'stems, this is not a simple 
matter In general, we have one tissue (tu- 
mor) which we wish to destroy, and one or 
more tissues which we must not damage per- 
manentlv A knowledge of the distribution of 
radiation w ithin the tissues which must neces- 
sarilv be irradiated is, therefore absolutelv 
essential, but it is by no means sufficient 

Tor the purpose of the present discussion, 

T shall dwell on onlv one of the man\ difficul- 
ties which Dr Newell has in mind Tlie 
biologic effectiveness of a certain quantitv of 
radiation, expressed in r vanes with the qual- 
ity ot the r-idiation Thus the crvthema dose 
for unfiltered low voltage \-ravs is about 
100 r forhighlv filtered 200 K V x-ravs it is 
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600 r, and, for gamma ra\ s, Dr Glasser esti- 
mates it to be 2 000 r When hard rajs of a 
definite quaht\, determined in air, strike the 
tissues, the quahtj is changed considerablj , 
the change being more marked at greater tis- 
sue depths This bnngs about a change in 
biologic effectueness, and, therefore, the same 
number of r at the surface of the bodv, and 
at a considerable depth belON\, have not the 
same biologic potentiahu , so to speak The 
situation here is somewhat analogous to the 
simultaneous irradiation of the skin woth a 
combination of x-rajs and gamma rajs Sup- 
pose that the x-raj tube target contains 10 
gm of radium The intensitj of the combined 
beam of gamma and x-ra^s can be measured 
m r per minute bj' means of an ionization in- 
strument, but we would not be able to deter- 
mine from this the length of the exposure re- 
quired to produce an er\nhema 

Tt is with the idea of circumventing these 
difficulties that Dr Newell suggests that the 
use of the unit be limited to the specification 
of the intensit\ of the x-rav beam in air with- 
out the disturbing influence of the patient's 
bodj Then he suggests that some other unit 
be adopted for the specification of tissue dos- 
age I am inclined to agree with Dr Newell 
in his first proposal, at least to the extent that 
the mtensitj of the x-raj beam measured in 
air should always be stated, irrespective of 
anj other measurements w'hich may be made 
during a treatment But the introduction of 
an additional unit at this time is highlj un- 
desirable In the first place with our picscnt 
know ledge w e cannot devise a unit for tissue 
dosage winch is satisfactorj cspccialK if the 
s imc unit IS to be used for both x-rar and ra- 


dium treatments \nj unit we can think ot 
involves the same fundamental difficulties as 
the r unit This applies both to phi steal and 
biologic units 

Expenments are now in progress which 
will throw considerable light on tins problem 
It IS desirable, therefore, to await the outcome 
ot these before we consider the adoption ot 
a new' unit, w'hich mai have to be discarded 
later If, with some w'cll understood limita- 
tions, the r can be used in practice for meas- 
urements of both radiation emission (intcnsita 
at a certain point in air) and tissue dose it 
wall be preferable to the use of two separate 
units While aw'aiting a practical solution ot 
this problem, the radiologist should alwaas de- 
termine the x-ray emission of his apparatus in 
terms of the r unit This will enable him to 
duplicate treatments with the least iincer- 
taintj, and will make his technic intelligible 
to others After all, the r was introduced in 
order to serve these two purposes, and it docs 
that verj well Later if it is found that h 
can be used for other purposes, so much the 
better 

Dk Nfw’ell (closing) 1 have had a great 
deal of conrersation about this matter since I 
came to the meeting Thej tell of Cecil 
Rhodes that one of his friends accused him 
of changing his mind on some subject He 
admitted the charge and said Yes I changed 
mj mind as quickh as I could because I found 
out that 1 was wrong f ha\e written tlie 
paper o\cr three times since I left San Frm- 
eisco— that is onh a measure oi ni\ belief that 
it needs more argument and discussion 
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I N a A erj young infant, or an unruly old- 
er child, It may be necessary to adminis- 
ter the opaque meal through a catheter 
or stomach tube In order to facilitate this 
procedure, as the mixture is usually^ too 
thick to flow quickly through a tube attached 
to a funnel, the meal may be introduced 
through a syringe attached to tlie end of the 
stomach tube Infants able to nurse from 
a Ixittle may hay e the opaque meal gn-en in 
this yyay, using tlie ordinary feeding for- 
mula and adding to it one part of barium 
sulphate to about eight parts of food 
The quantit} of food administered is aliout 
that of an ayerage feeding for the age of 
the child In children oyer tyyo years of 
age a mixed feeding may be giy'en, such 
as a cup of cocoa and a dish of cereal to 
yyhich has been added one part of barium 
sulphate to eight parts of the substances 
used Some children can be tempted to take 
the barium in ice cream Occasionally, an 
older child yyill take the ordinan' barium 
sulphate cream used in the examination of 
adults 

V hateyer food is gnen it is adyisable to 
obscryc fluoroscopicalh at least a part of it 
as it pas'-cs through the esophagus in order 
not to oy crlook a lesion in this region such 
as stricture or cardiospasm The filled 
stomach is studied fluoroscopicallv for eyi- 
dcncL of pylorospasm and for the character 
of the jicristaltic yyayes The stomach is 
usually palpated in an endeayor to fill the 
duodcnuiii TToweyer this organ rarely 
c/if)T( c ihc t\l'ical ra[^hkc appearance in rarv 
yoKiif/ children 

A colon injection is then gucii using the 

'Hral 1 rf< rr ihr Kt liolopcal ‘^ocirtj- of Norlb Vmenca 
al ilir Vrvrulrrnlh \nn»ial Mrrtint at St No\ W- 

Prv 4 inxi 


same kind of opaque mixture tliat is used 
for adults, but m quantity proportionate to 
the size and age of tlie child In a case of 
megacolon, yyhich may haye been disclosed 
in the course of the opaque meal examina- 
tion, an unusually large amount of injection 
may be required This may be determined 
b^ yvatchmg through the horizontal fluoro- 
scope the injection floyv into the Ixiyy'el 
Stereoscopic roentgenograms are made m 
the prone position, folloyyed by single or 
stereoscopic exposures in the y ertical posi- 
tion In unusual cases, these may' be sup- 
plemented by oblique or lateral exposures 
The child is then alloyyed to cliniinate the 
injection The amount of retention in the 
colon and the condition of the ileocecal valye 
are noted m exposures immediately after the 
elimination In cases of dilatation of the 
cecum, the empty'ing of the sigmoid yvill 
alloyy the cecum to be obseryed much more 
clearly and remoye all doubt of the shadoyy 
produced by an elongated sigmoid passing 
far to the right and oyerlapping the cecum 
Special study of the appendix may be 
made at 24-hour intenals, until it is empty 
Among congenital anomalies of tlie esoph- 
agus one of the most important is the 
type of atresia in yyhich the loyyer end com- 
municates yyith the respiratory tract, yyhile 
the upper end terminates in a blind pouch 
In yieyy of the communication yyith tlie re- 
spiratory tract It IS eyident that the perform- 
ance of a simple gastrostomy is not sufficient 
to Raye the^e children It is essential tliat 
the cardiac orifice of the stomach be tightly 
closed in order to preyent food from pass- 
ing into the bronchi and causing pneumonia 
PoRsihly a jejunostonn may accomplish a 
result more fayorahle than gastrostomy 
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Later on, a plastic operation ma) be resorted 
to, in order to make a nen esophagus out of 
a portion of the stomach, as has been done 
successful!} after tlie remoral of an eso- 
phageal tumor m an adult 


hue, from uhich a narrow, tortuous channel 
emerges 

Cardiospasm, which has also been de- 
scribed as idiopathic dilatation of the e^opli- 
agus mar be of congenital origin Dr 



F.ir 1 Congenital hrpcrtrophic pjlonc stcnons Male 8 weeks of ape 
^ ctrniitoms two weeks Clinical diapnosis pjlorie stenosis or p\lo- 

Duration e-xamination showed trpieal appearance of congenital 

rospasm Rad og^ph'C the end of 50 mimites none 

hjptrtrophic sten through the prlorus (D) An immediate operation was 

of the tnca ^ad passed througn^t^ pr^cparat.ons were completed It is felt that 
ad\iscd , “7(ned «' '' 'iiccessfiil diagnosis 

couD haTe been made m ni to hare secure, 1 a farorable opera, ue result 


Untortunateh caustic substances such as 
he which IS the basts of mam clpns.ng 
preparations arc easih obtained hr the pul>- 
L A mother sometimes does appre- 
ciate the danger of kaamg one of tec 
preparations open within reach of ^ 
nr Chcaalier Tackson has rei>eate(ll 
„nn.c,l agniir, tin- .UnScr •>"'> f . 
Micceesful legislation m mam State | 
tng proper laliels to Ik placed on such cleans- 
ing preparations as contain h e 

S ricture. of the esophagus due to e 

.r allowing of cmstics 

third ,, ,„..nt.on 

tie appear mce < ntihami' ai>pear' 

Tl,c,.|.pcr l-r...... o, 

,l,htol -in'l ‘"'I' ■' 


Jackson claims that the condition generalh 
known as cardiospasm is due m mam m- 
^tanccs to the failure of the dia])hragmatie 
pmchcock to 0 [)en at the proper moment m 
the dcglutitorr cede \\ c ha\c olisened 
three such cases m children In cardio- 
spasm the opatpie mi\ture is seen to pass 
down to the cardia it which point it stops 
\ roentgenogram untie at this time jirefer- 
al,i\ 111 the ol>lii|Ue (lositiou will slmw the 
outline of the es,i|)Iiagus to Ik smooth and 
regular contr f-tiiig w itli the r igged sli idow 
tepical of newgrowth I he lower end of 
the e' 0 [)liagus will tajier ritlier th m end m 
111 o\aI i„-'nch n is oh ereed iii stridures 
iroin sv illowmg r ui'-tir-. 1 ~u dl\ u will 
1 ,, untK'rmU tliDltd ahw, 
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As early as 1912, it was suggested that it 
seemed only fair to obtain early a series of 
roentgenograms m every questionable case 
of hypertrophic pyloric stenosis (Fig 1), 
so that the infant suffering from a true 
pyloric stenosis, with an obstructive tumor 
at the p)'^]orus, might be referred to the sur- 
geon while its physical condition was still 
good 

In a case with a palpable tumor in which 
on repeated roentgen examination, there is a 
retention after three hours of the greater 
portion of the meal, surgical intervention is 
indicated, and the operation will not have 
been materially delayed The roentgeno- 
grams afford a graphic demonstration to tlie 
pediatrician, who may find it expedient to 
utilize them in convincing the parents of the 
need of operation Many lives ha\e been 
lost through delaying operatic e relief until 
the child's resistance is so lowered that there 
IS not sufficient vitalit}’- for him to react 
from operation 

Attention is called to the fact that roent- 
gen examination demonstrates that the 
Fredet-Rammstedt operation is more desir- 
able from a physiologic standpoint, inas- 
much as the stomach empties at about a nor- 
mal rate after the operation After a gas- 
tro-cntcrostomy it usually empties at a much 
too rapid rate 

Rocntgenographically considered, the 
term “pylorospasm” is used to indicate a 
pclorus which remains contmiioush closed 
for an unusual length of time after the in- 
gestion of food, then relaxing or one which 
intcnnittcntly opens and closes in an irregu- 
lar manner In either case there is apt to be 
a gastric retention bee ond the normal einp- 
t\ing time The cause of this condition can 
be ascertained rcadiK in most c.ases P\lo- 
rospasin will most often lie found in chil- 
dren of spasmophilic tendencies It ina\ he 
entireh independent of the character or 
f|uantil\ of food ingested We ha\e oIj- 
sened in certain c.ases ui wlncli tlicrc is a 


mechanical derangement in tire lower por- 
tion of the intestinal tract that there has 
been a corresponding delay In the emptying 
time of the stomach This is borne out bj 
experimental evidence Because the older 
theories in regard to the acid control of the 
pylorus have been largely discarded in far or 
of direct control by the pyloric muscle itself, 
w'e are inclined to believe that there is some 
intrinsic lesion present 

Cases of pylorospasm in older children 
usually come to the roentgenologist for 
study on account of recurrent attacks of 
vomiting, so-called “cyclic vomiting” 

The tvpical roentgen findings of pyloro- 
spasm are about as follow'S On the admin- 
istration of an opaque meal the pyloric end 
of the stomach fails to fill After several 
minutes this region fills out, but nothing 
passes through the pylorus (We refer to 
the unpalpated stomach, for, under forcible 
palpation in front of the fluoroscopic screen, 
some food ma}" be pressed through the py- 
lorus ) If roentgenograms are now made at 
intervals of 15 or 20 minutes no food wnll 
be obsen ed to pass through the pylorus un- 
til, perhaps, after from 45 minutes to one 
hour From this time on the pylorus may 
function in a fairly regular manner, so that, 
at the end of the average emptsung time, 
onh a slight retention mav be present In 
other cases, the pyloric aperture becomes 
spasmodically closed and does not relax 
again for another inten al of from 45 min- 
utes to an hour In this ti'pe of case there 
will usualh lie a large gastric retention 
A considerable numlier of cases of re- 
current romitmg hare been entireh re- 
bel ed bv the know ledge afforded hr a 
roentgen examination (Fig 2) Defective 
intestinal mechanics and the associated 
pylorospasm are apparenth indirecth re- 
sponsible for the acute manifestations such 
as fe\ cr and \ omiting The acetone breath 
and acetonuria due to teinporarr starration 
gave occasion in the past to the diagnosis of 
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nctdosis in these cases Xo the best of our 
knowledge, these patients neier showed air 
hunger or the evtrenie prostration associ- 
ated with true acid intoMcation The fact 
that after the cstabhshnient of suitable 


Tliat is frequenth a con- 

genital condition or tliat at least the tend- 
enc\ to tbe condition is congtintal, is shown 
bt the illustration of a mother and two 
daughters all of wlioin had i marked degree 



Fig 2 Congenital dihtation ol duotlcmum Male ■) jtirs 6 numllis of igt 
1 criodic tomiting alidomnn! distention Rndiognplnc caamimlion eliowtil nn 
enormous pouch to the right of the stomach and ttjtnl lo il in size { I) J hi 
stomach was almost empp at the end of siv hours, lint llic dnodimim was 
more distended than before (D) The duodenum was still filled at the end of 
24 lunrs Diagnosis of dilated duodenum due to congcinl il obstrnclion was 
made Sncccsstnllj o|K;ratcd upon h} Dr \\ A Downes 


treatment, no recurrent \omiting seirures 
haac occurred would make us hehctc our 
diagnosis to lx correct 

Prior to the use of the roentgen ra\ it 
was geiieralK liclieacd that m an adult t!ic 
normal position of the gre iter ctiraaliire of 
the stonneh was coiisiderahh alioac flic lev- 
el of the iimbilKiis Tins was sulistantiated 
1)\ laparotomv for at fipcration, the patient 
I"- m tile recumlKiit |K)sitioii In the vertical 
pnsitiiin liowevcr a roentgenogram will 
show that the greater curvature nnv at 
times lie several inches lielow the line crest 
In i child tills would lie considered [iithw 
logic llicrefort the onh .Iclimte w u of 
kiiovvmg the cMit (losition ot the -toiincli 
Is In roentgen stiidv m the vcrtii il p ^“ilion 


of plosis It weiiild be wise to examine for 
tins condition more IrequeiUlv jiarticiilnrJv 
if It be known tint one memI>Lr of the f,am- 

ih has gastroptosis 

Grave lesions ^^e so frequenth 

seen m children th it it would seem tdvisililt 
to keep m mind the jiossilulitv of 
case involving the gnstro-mtestmal trict It 
vs <(uile ])Ossil)!e tint sndi cases have been 
ovcrlrwikcd m tiic jiast 

The roentgen liiidiiigs mu (h. v/nssif^d ,,, 
tollovvs 

I DumlibPI slnjKd detornmv 
infilfratioii of llu mifidle ot the sfonni fi 
This mu't not K ronfiistd imj, bonr- 
ghss diformitv wbiili li is i,, istniiieh 
nirrovv pa-'iei b twunthe iifipir m/novver 
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pouches In syphilis, the diminished capac- 
ity of the stomach is usually compensated 
for by a dilatation of the esophagus 

2 Diminished size, without the duml>- 
bell-shaped deformity In this type there is 
apt to be a rapid empt}ing, due to contrac- 
tile failure of the pjdoric sphincter In 
spite of this, there may be a retention at the 
cardiac end at six hours, since the infiltrated 
wall IS unable to function properly 

I Im ob ement of the pyloric region 
somewhat similar to that of ulcer, causing 
stenosis with a resultant delay in emptying 
and dilatation of the stomach 

4 Filling defect about a portion of the 
stomach other than the pyloric end In 
these cases the findings resemble those of 
newgrowth 

It IS bebei ed that dilatation and ptosis of 
the ccciiui haye a congenital origin The 
symptomatolog^ has not been recognized in 
childhood, the associated digestive disturl)- 
ances haMng been attributed to so-called 
acute indigestion, due to errors m feeding, 
or otherwise To diagnose this condition re- 
quires not only a study by means of an 
opaciue meal, but also b\ means of an opaque 
injection of the colon after the colon has 
been carcfulh emptied 

An appends which fills with barium and 
enqities readiK does not deserve special 
consideration, but one w'hich retains the 
opaque material <;cvcral da\<; after the meal 
ha'! been elinunated from the colon is more 
than likch to be pathologic These facts 
ha\ e Ixien Ijorne out m a series of cases op- 
erated upon successfull} 

The presence of concretions in the appen- 
dix nia\ lie occasionalh demonstrated with- 
out the aid of an opaque meal Howceer, 
one must distinguish Ixitween a concretion 
a ureteral calculus and a calcified gland, 
an\ one of which might cast a shadow in tlic 
right lower ([uadrant \ segmented appear- 
ance of barium in an appendix is probabU 
due to the presence of concretions which 


Erroneous diagnoses of acute appendicitis 
have been made, and patients operated 
upon, m mistake for pneumonia on the right 
side The physician must rememlaer tliat 
pain associated wuth pleurisy or pneumonia 
may be referred to the iliac region 

Elongation or redundancy may occur in 
any portion of the colon, though the most 
frequent site is in tlie pelvic colon The 
most evident symptom of a redundant ( con- 
genitally'’ elongated) colon is that of fecal 
retention The child comes to us wuth the 
history of persistent constipation requiring 
daily' use of drugs or enemas However, the 
condition may' give no sy'mptoms In otlier 
cases, the elongated bow'el may' produce se- 
rious symptoms, namely, those of partial 
obstruction, intermittent in type or com- 
plete obstruction from vohulus We have 
found that pvlorospasm is frequently asso- 
ciated with elongation of the colon “ 

Mcgacolon Congenital Dilatation of the 
Colon Hirschsprung’s Disease — Roentgen 
examination not only makes or confirms the 
diagnosis m tins condition, but, by means of 
a careful study', w'lll frequently reieal the 
fact that the dilatation does not im olve the 
entire colon It may', for example, imohe 
only the descending colon and sigmoid flex- 
ure In other cases, the dilatation may in- 
\olve separate portions of the colon, such as 
the hepatic flexure splenic, or sigmoid flex- 
ure, or all three of these regions (Fig 3) 
Intussusception — In a case of suspected 
intussusception, roentgen examination w-ill 
in all probabihti, locate the site of obstruc- 
tion Without e\en the administration of 
any' opaque substance, roentgenograms mav 
reical distended loops of intestine which, 
owing to the peculiar structure in the lari- 
ous regions ma\ lead to an identification of 
the intiissuscepted bow el (Fig 4) 

Volvulus —Cases of congenital dilatation 
of the colon especialh those associated w ith 
redundanci m the region of the sigrnoid are 


hue IxcouK mated 



in connection 
mcjncolon 




Ftg Mcgncolon in a male, 7 ^ea^s of age The 
patient had been cxtremclj constipated since birth 
\-rij examination showed cnormoitsU dilated he- 
patic splenic and sigmoid flexures There was bi- 
lateral c\entratioii of the diaphragm 

liable to suffer from a oh ulus If the con- 
dition does not aield to medical treatment, 
It max be necessary to perform a laparot- 
onu and relict e the aolmlus ba untwisting 
the loop of sigmoid The operating surgeon 
might well consider the ndaisabilita of a 
radical operation, if the patient’s condition 
permits of it 

The peculiar de\elo])mcnt of iwii-rotation 
of the colon has been encountered In us in 
12 subjects In this condition the cecum is 
found as a rule, on the left side but it nia\ 
be in the median line \tteiition is called 
to the fact tint the diiodeniini does not pass 
behind the transaersc colon passing nisteail 
directh to the right in alino'-t a straiglit hue 
merging with the jejunum On tin- iccoiint 
the usual cap-hke formation ot tlie first [nrt 
of the duodenum maa >//>/ he ca ideiil l-ack 
of familnnta witli this anomah maa lead 
to a wrong mterpretatinn 


Roentgen examination has proaed defi- 
mtela that there is in the stomacli of e\ era 
child, a aariable amount of gas, denaed 
from one of three sources, namely s\a al- 
lowed air, gastric fermentation and intes- 
tinal air, of aahich the first is In far the 
most common A large amount of gas in 
the stomach at the time of feeding will al- 
most imanabh cause enictation or aomit- 
ing because of excessia e distention 
Henna of the diaphragm is congenital in 
a large numlaer of cases, though it often is 
not recognized until late in life In main 
instances there is a historj of trauma and 
it is supposed tliat this has been the cause 
of the hernia Hoivever, while this may oc- 
cur, aet in many cases the hernia has been 
present, but unrecognized The stomach nia\ 
actually develop w ithin the thorax the esoph- 
agus entering the stomach alxnc the dia- 
phragm On the other hand, m acquired 
hernia of the diaphragm, the esophagus en- 
ters the stomach below tlie diaphragm 
In some cases designated as “thoracic 
stomach,” the entire stomach remains in the 
chest cai it} , m others, part of the stomach 
IS in the thorax and part in the abdomen 
The latter is apt to cause attacks of partial 
obstruction In addition to the stomach, the 
splenic flexure or other portions of the di- 
gestn e tract mai Ire in the chest cayity We 
ha\c studied two cases of hernia on the 
right side in which the hepatic flexure had 
passed through the diaphragm A hernia 
nia\ protrude through a dilated esophageal 
opening Tlie mere presence of the stomach 
in the thoracic ca\it\ is not in itself incom- 
patihlc with the enjOMuent of good health 
and longc\it\ pro\idcd the stomach func- 
tions nornnih In one cast of uonnn 60 
ecars of ,ige whose clinic il diagnosis was 
carcinoma there w is (iresent ,i cougeiiit d 
hernia of the di iphragm (thoracic stom- 
ach) Tiioiigh she had Ikiii subject to ui 

tcrniilteiit ittacks of pTu, for tears at 
the tune of txamm ition hir pin sIc^I loiidi 
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tion ^Yas exceptionally good When asked 
to locate her pam, she placed her hand o\er 
the lower part of the chest exactly where 
the roentgen examination showed the stom- 
ach to be 

Tuberculous pcnfonths is often suggested 
roentgenographically by a delay in tlie pas- 
sage of food through the small intestine, the 
presence of dilated loops m tins region of 
the bowel, with a peculiar tendency to pock- 
eting of food in these loops, and by findings 
suggestive of adhesions beUveen parts of the 
small intestine 

In tuberculous enfcnhs one would expect 
to find unusually rapid progress of tlie 
opaque meal tlirough the intestine m view 
of the presence of tuberculous ulceration 
However, the ulceration may cause infiltra- 
tion and stenosis which ivould result in a 
delay in the small intestine 

The tuberculous ulcers may be accompa- 
nied by localized tuberculous peritonitis 
causing adhesions This might produce lo- 
calized areas of dilated loops of small in- 
testine 

Transposihon of the viscera is much more 
frequent than was previously thought to be 
the case This is due to routine roentgen 
studies, for former cases were seen only bv 
chance at autopsy The author has encoun- 
tered 39 cases, the voungest being four 
months of age 

As a rule if one viscus, such as the heart, 
w transposed, the other riscera are also 
transposed The transposition is usually so 
complete a rciersal of the normal that care 
must lie exercised alwai s to mark roentgen- 
ogr.ams m such a manner that the right and 
left side can lie definitch identified This is 
tspccialh tnic since the use of double-coated 
films has licconic so general Preiioiish, 
one could determine the right and left from 
the emulsion side of the plate knoning the 
(Kisiiton m which the exposure was made 
It IS possible to haic a combination of 
transjKisUion of the i weera and non-rotation 
of the colon The appendix would Uitn he 



Fig 4 Intussusception Alale 16 months of age 
Symptoms of intestinal obstruction of 24 hours’ du- 
ration There was no palpable mass Clinical diag- 
nosis suspected intussusception on the left side 
Radiographic exammation disclosed intussusception 
of the terminal ileum into the cecum The iniected 
opaque material when it met the intussuscepted por- 
tion of the ileum spread out o\er it in a thm lajer 
A small incision was made directly oier the cecum 
the intussusception was reduced, and complete re- 
covery resulted 

m the mid-lme or on the right side, m spite 
of the transposition While the occurrence 
of this anomaly has not been personalh ol> 
served, reports of two cases have been 
brought to the writer’s attention which, 
from the description, would lead one to be- 
liev e thev represent this condition 

A case of displaced heart should never be 
mistaken for transposition Roentgen evi- 
dence IS iisualh conclusive on this point, 
first because tbe cause of the displacement, 
in this instance a pneumothorax, is usualh 
evident, secondlv, a transposed Iieart is, as 
a rule accompanied bv transposition of the 
stomach Tlie location of the stomacli mav 
be definitch detennined bv means of an 
opafpic meal or smiplv bv the presence ol 
gas in the cardiac end 
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The correct diagnosis of abdominal 1u- 
mors ma} l>e greath aided In careful roent- 
gen examination While it is occasionally 
necessan to haie a combined iirologic and 
roentgen examination, it is rareh necessarj' 
to produce an artificial pneumoperitoneum 
or perirenal emplnsema. 

In a gi\ en case of palpable abdominal tu- 
mor, tlie roentgenologist usually starts the 
examination with anterior and posterior 
roentgenograms before the administration 
of an opaque meal in order to determine tlie 
presence of calcified deposits or dilated 
areas of the digestne tract The opaque 
meal is then carefully followed to determine 
the possible relationship of the tumor to the 
digestne tract Certain tumors produce 
characteristic displacement i c , an enlarged 
spleen displaces the splenic flexure down- 
ward, while tumors of the kidne\ displace 
the descending colon forward and inward 

Foreign bodies ma^ lodge in the phannx 
or esophagus of an infant or -soung child, 
remaining there for some time unsuspected, 
unless the swallowing of the foreign lx)d^ 
has actualh been ohsen'cd The child maa 
refu=e his food appear restless, and liaAC a 
more or less spasmodic cough In an\ oli- 
scurc case of this sort, a roentgen examina- 
tion should be made as metallic foreign bod- 
ies are so casiK detected In the absence of a 
shadow of a metallic foreign 1 od\ the s\Tnp- 
tonis ma\ be persistent enough to warrant 
an Lso])hagoscopic examination which niaA 
disclose a non-meta!!ic foreign l)od\ as the 
cause of the sMTiptonis On the other hand 
the foreign Ilod^ inaN pass directli into tlic 
stomach 

Torcigii Imdies ma^ lx: dnidcd into two 
ciassL- 

1 Those which arc more or Rss Inrin- 
k's and nia\ Ix. roeiitgcnograplicd from dai 
to da\ in order to watch tlitir progress 
through the intestinal tract Lnder this 
iie idiiig are included coins buttons clo c< 
sueta-pm- cte the immediate reinoeal of 
which I- not imperative 


2 Foreign bodies such as needles open 
safetv-pins, and all pointed metallic sub- 
stances, if repeated roentgen examinations 
show that thea remain in the stomach for 
sea eral daa s, should lie remoa ed through tlie 
gastroscope or through a gastrotoiin open- 
ing 

The successful passage through the pa- 
lorus of foreign Ixidies which have one 
sharp and one blunt extrcinita is accom- 
plished ba the blunt end passing first If 
the point attempts to pass first through the 
pa lorus ajiparentla a strong siiasm is set up 
aa’hich preaents the point passing further 
The alternate relaxation and contraction 
of the stomach then tends to perform a 
“a'ersion ’ \Anicn the b/inif end fimlla 
reaches the p}lonis it is alloaaed to pass 
This mechanism has been obsened in a 
mimlier of cases 

If the foreign boda passes through the 
padorus, it aaill in most instances, succc-s- 
fuliy pass through the rcnnindcr of tlic di- 
gestiae tract bid f/iia can ncicr be taken for 
granted A long metallic foreign lioda maa 
lodge in the duodenum and rcnioaal is de- 
manded if It appears to remain statininra 
for several weeks Delaa as long as two 
weeks maa be oliscra ed about the cec d re- 
gion before the onward nioacnient of the 
foreign boda fmalla occurs If ifter two 
weeks no ebange is oliscrvcd in the position 
of a foreign Ixjda in a roentgen exaniiiia- 
tion, operative intera entioii is usu dla ad- 
V I sable Round or short jiointtd obje’Cts 
sometimes lodge in the ippendiv Three 
cases of Iiirdshot hue Iklii oliserved m the 
a|)(K.ndix and several jiatients witli pnis 

\iiother foreign Lidv iii the stnniuhs of 
older ehildreii and voung adults which cm 
hirdh Ix clissified with (itlur of tlie pre- 
ceding groups i-~ 1 /tatr-luill J bis t/, (1,1, (If,,, 

,s iisii div tlie result of i b itm o| pulhiig out 
mdnidiid hairs and sw them 

\ rase w isreiiiilh eiiroimti red of , fur 
cign b'dv m the stom ,rb t|„ p,tK„tdeiu- 
ing anv knowlaba rii uhui or iiow u bad 
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been swallowed On reino\al through the 
gastroscope, the metallic foreign body w-as 
found m a condition that w ould indicate its 
presence in the stomach for a period of per- 
haps many months In commenting on this 
case Dr Chevalier Jackson has written to 
me assuring me of his belief m “the neccs- 
slt^ of eierv man, woman, and child haiung 
an \-rav examination periodical!) as part of 
the general examination every vear ” 
COXCLUSIOXS 

I Eier^ newdiorn bab^ should have an 
x-rat examination made of its digestive 
tract as well as of its heart lungs, and os- 
seous system, including the skull 


2 A periodic healtli examination is 
never to be regarded as complete unless it is 
accompanied b) an x-ra^^ examination 

3 Before undertaking a surgical opera- 
tion for supposed chronic appendicitis, an 
x-rai examination is adi isable in order that 
the location of tlie appendix, or at least the 
cecum, ma) be determined, as oier 50 
cases of left-sided appendix have been ob- 
sen-^ed by the winter Furthermore definite 
information ma^ be obtained confirming the 
diagnosis of chronic appendicitis, or some 
other condition mav be found to account for 
the symptoms and make surgical mtenen- 
tion unnecessar)'- 


DIAGNOSIS OF EXTRA-GASTRO-INTESTINAL ABDOMINAL 

MASSES^ 

R} LEO G RIGLER, MD, Mixseapous, Mixxf«ota 

From the Department'? of Radiologj of the Unnersitj of Minnesota and the 
Lnnersitj Hospital, Minneapolis 


T he determination of the presence, 
size, shape, position, and origin of a 
mass m the abdomen is a problem 
which has alwaAS intrigued medical men 
While 111 some cases the answers to these 
c[uestions mav be readiU obtainable from 
the historx and pin sical findings, frequently 
these methods alone are msufiicient Hardlv 
a more difTicult task faces the clinician than 
that of deciding whether or not he feels an 
abnormal mass and if so whether it is mtra- 
or retroiieritoiieal in situation pehic or up- 
jier abdominal m origin and to winch organ 
It IS attached 

1 bis diagnostie jiroblem no doubt, led to 
the discover! and me of pneumoperitoneum 
111 roentgen di igiiosis It has led to manv 
other nietbods of rendering an abdoniinal 
visens nr mass visib'e In the me of contrast 

M rr cBtnl I rforc thr Hi <.ocict) of Norlli \fncr 

tn a! the '“'CN nitrcnlh Nimttal McctinL al [-out 

N( V MI l>vc 4 


media The roentgen v isualization of the 
gastro-intestinal tract, the urinary tract, the 
gall bladder the uterus and tubes, and now? 
the liver and sjileen hav'e all been steps in the 
adv ancemeiit of the diagnosis of abdominal 
masses 

The most recent dev elopment, the render- 
ing of the In er and spleen opaque to the 
roentgen rav s b\ the intrav enous adminis- 
tration of thorium dioxide in colloidal sus- 
pension holds forth great promise m this 
direction If the accurate determination m 
the roentgenogram of the liver and spleen 
can either eliminate them from considera- 
tion or demonstrate cither as the source of a 
palpated ma'?s a great deal will have been 
accomplished In our limited experience 
vv ith this method i niiiiibcr of obscure cases 
have aircadv been clarified m this wav Ob- 
V louslv the procedure has numerous other 
applications such as the studv of the func- 
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tion of the h\er and spleen, tlie effects of 
disease upon these two organs, and many 
others, but not the least part of its \alue is 
the clear outline of the In er and spleen 
which ma} now be obtained 




1 « 1 cnlarcnl <;i)lccii m ca'C <>f ni\e 

m '7', 

on !«: 'lonnch Tl>c hinr is ilisphcc.l 

xaturc of tlK stonnc n small IKirtwu (irrou) 
tmrkiilli to tin. npii , ctmE: into the 

,,r„tn..ics to tin k . ; p.ctLi of the 

;Ktc";m I.S hcimuu of the Momarh hs an 

tnla7,..<l -Pkin (tonfirmul sInncalK ) 


llK .ntriinrituiK tl .iiject.on ot ga^ no 

The obicaiom toil he in the net tbitu 
lIlLtnijevi cotlsttkr- 

vr, 


tirel) without risk Nevertlieless, when 
simpler metliods fail, it should be resorted 
to, by all means The simplest procedure 
which IS helpful consists of the roentgen 
studt of the gastro-intestinal tract w ith the 
use of an opaque medium 

In many cases tlie examination of the 
stomach and Iiow'el witlt tlie barium meal 
and of tlie colon w ith the banum enema or 
b) air inflation, is suffiaent to gue data 
leading to the accurate diagnosis of am all- 
dommal mass In mew of the fact tliat in 
most cases this examination would, in am 
e\ent, be made to rule out tlie gastro-intci- 
tmal tract as a source of the tumor, it is sur- 
prising that not more has been w ntten con- 
cerning this method of diagnosis Reference 
to It in text-books is meager and the onb 
recent papers m English on this subject arc 
those of Butler and Rit\o (1) and Brown 
(2) The former Iiaie covered the subicet 
most complctch while Brown has eniplia- 
si7cd the importance of the lateral \ lew 
The method of procedure consists m the 
rocntgcnoscopic and roentgenograph ic ex- 
amination of tlie stomach and liow'cl after a 
barium meal at frequent mtenals and m nu- 
merous positions, botli uprigiit and prone 
The rocntgcnoscopic examination permits 
manipulation of each iiidn idual case to the 
IiC'-t advantage and films art tlicn made in 
tilt positions best calculated to dtmonsfratc 
the abnornnliti which is [ircscnt The saint 
method IS ii^td III the examination of the 
colon the barium tnema iKing not mfre- 
qiitiilK suppltmcnftd In iiinatioii with air 
Hu litter oittn pernuts a more acciiratt 

dtliiicatioii of tilt mass tlit dtiisitt of 

which stands nut iii slurp contrast to tin 
•.urroundmg ga' Idltd Liwtl I rtipuiith 
t-ptcialK m (liildrtu snirnunt j.-,s u prts 
till s|)ontanioU'U iii tin colon to tiubit dt 
Iiiuatimi of a miss m tbt rouuginogram 
uitlioiit lurtlur m mipul itioii 

MkIuhuih! iins-ts v lu tber ibtt bi ui 

kirgtiiitiits oi in ilHloiminl \nriis or (\ 
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traneous tumors, ill usually produce some colon, ^^lllle a normal gall bladder maj pro- 
deformiD' or displacement of that portion duce a distinct impression on the duodenal 
of the '^astro-intestinal tract with which they bulb The urinar} bladder, when filled, 
are m contact Obviously, considerable m- often displaces tire small bow'el out of the 
crease in the size of the organ must occur peh is and may thus be mistaken for a peh ic 



Fig 2-A (left) Congenital c)st of liver The enormous size of the liver is 
ivell shown bj the displacement of the hepatic flexure and transverse colon into 
the pcKis The size of the liver can be fairlj well made out bj the contrast 
of the spontaneously gas-filled colon (arrows) (Confirmed at operation) 

Fig 2-B (right) Same case after surgical drainage Onlj a small remnant 
of liver substance remained but this rapidly regenerated The changing size 
of the liver could be readil> followed b> observing the position of the gas-filled 
colon (arrows) At this stage the liver is still smaller than normal 


before this displacement is of sufficient 
grade to permit v isuahzation In most cases, 
liowever, when symptoms are present, or a 
mass palpable, the displacement is well 
marked In fact, during the course of a 
routine examination of the gastro-intestmal 
tract, we have frequently been enabled to 
call attention to the presence of an extra- 
gastro-intcstinal mass which was entirelv 
unsuspected clmicalh It must, of course 
he borne m mind that normal alidomtnal or- 
gans niav produce distinct impressions upon 
the sUnnach or bowel The normal spleen 
tor example particiilarh m asthenic indi- 
viduals, freqiientlv indents the greater cur- 
vature of the stomach or the splenic flexure 
oi the ciilon Likewise the normal liver 
mu compress the hepatic flexure of the 


tumor The estimation of whether or not 
the degree of displacement is abnormal is a 
matter of judgment, although in most cases 
no great difficulU is experienced A know 1- 
edge of the normal position and the rela- 
tionship of tlie solid abdominal organs to 
the gastro-intestmal tract and peritoneum is 
necessarv in order to properlv analjze the 
character of the displacement and deduce 
therefrom the nature of the mass which is 
causing It Liirthcmiore, it must be consid- 
ered that v arious organs when thev enlarge 
tend to extend in fairlv characteristic fash- 
ions Thus the spleen while it is a partiallv 
posterior organ enlarges antcnorlv The 
kidncv on the other hand, tends first to en- 
large posteriorlv Similar characteristics are 
inani tested bv the other organs 
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Fig 3 Hjcirops of the pnll hhddcr of hrge size 
The stomach (I) and duodcml Irnlb (2) are dis- 
placed to the left, the latter hong compressed upon 
the antrum (I) of the stomach The second portion 
of the duodenum (3) is displaced to the left The 
hepatic flexure (4) ts displaced to the nght 1 he 
area (5) m which no harium is seen represents the 
gall bladder Its size shape and position art thus 
rcadilt outlined (Confirmed at operation ) 

I or the purposes of roentgen diagnosis, 
the abdominal niae«ts mn\ best lie classified 
into four groups as follows (1) upper al>- 
dominil intraiientoneal masses including 
spleen, liter g.ill bladder and tumors in this 
region, (2) pancreatic tumors, or c\ sts and 
rctroperitone.il itpjier abdominal glands 
(3) ret rope n tone 1 1 masses including the 
kidnets, (4) masses of pehic origin In 
this stitch tumors arising dirceth from the 
gastro-mtcstmal trict arc not con-idered 
Lach of Ihc'C groups exhibits certain char- 
acteristics in its displacement and compres- 
sion of the gastro-inlestmal tract Tiie ni- 
dn idii il organs or ttiiiiors w itbni each group 
mat ilso Inte more distmetite manifest i- 
tions 

It w otild s (.111 til it p ilj) ition III the spleen ' 
would be undisputed b\ climtiiiis \tt nil 
HR roils cases arise wherein flu distmetion < 
between the sidem the left kidnet a sub t 
phrtnii ib'cts- and tumors iri'im. from I 


tlie peritoneum is apparenth difficult The 
sp een cliaractensticalh displaces the stom- 
ach to tlie right compresses the greater eur- 
'ature and max eten exhibit its „atcli In 
lie peculiar fonnation of tlie greater cur- 
vature of tile stomach (Fig 1) The splenic 
flexure is normalh displaced downward hut 
not necessarily so as the spleen mat displace 
tlie descending arm of tlie flexure to tlie 
nght while leating tlie superior margin ot 
le colon under the diaphragm Tlie tact 
that the s,,Ieen is alwat s ahot e and lateral to 
the colon and that it displaces the cardiac 
end of tlie stomach as well as the middle 
portion effectneh distingu^bes it from flie 
left kidnet The left lobe of the liter com- 
nionlt compresses the antenor ttall and the 
, lesser curtatnre of the cardiac end of the 
- stoinadi Tumors arising from the peritiR 
, neum mat also affect the antenor wall or, 

• Te r 1 

colon to go untouched thus distmgmsh- 

aiwess niui, rare on this side mat cause 
chsplaccment of the s,,|,mc flevur, u eom- 

nu)nl\ tht di mlinm i i 

It iiiw, nr,i . nnijiliragin displaces 

It upwnrd to f’Ttit • x 4 . ^ . 

I . , ^ extent and is css 

^flarph defined th m the shadow of an en- 
1 irged s])letn 

Lnlargemcnis ,,f th, ],,,r i 

rarVaiKl T TTf'' <•- 

tlK duodenal’ hull, aid '.I r'I 

of the stomach The I r 
, , ^ fli'^tinction (It 

iron, 

tmiRTs occasionalh iirfirli,,- 

t. T . , produces some difli- 

•>"■1 .liM.l« 

l..k ... IlK l...r 

compressmno, the e trd. ic end ..f 

.acl, lnl.rgem.ms of p,, 

.actenstRilh d.splue ,h, 
cl<»u*Tn\ tni in frnru 1 js, . 

, tit , 

It\tr nu\ i«- niiiricittd v nl» f 

i ur trt (ir n v 
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bA tins relationship with the colon For ex- 
ample, in a case of congenital cyst of the 
In er, which \vas surgically drained, the ex- 
act size of the liver conld be followed with 
considerable certainty hi obsen ing the posi- 
tion of the gas-hlled hepatic flexure and 
transi erse colon The original condition in 
this case is shown in Figure 2- A, the right 
half of the colon being shown well dowm 
in the pelvis, w ith die dense shadow^ of tlie 
hver cyst above it After drainage of the 
c)st, hardl) anv liver tissue remained, but 
within a few wrecks regeneration took place 
and the restoration of the normal relation- 
ship IS shown in Figure 2-B The colon is 
Iiere obMOus, w'ell up out of the pelvis, em- 
bracing the inferior surface of the Iner, 
which is probabh still somewhat smaller 
than normal The author has been enabled 
on se\ eral occasions to make a presumptive 
diagnosis of atrophic cirrhosis of the hver 
in patients who w'ere being examined to rule 
out carcinoma of the stomach In these, the 
greath reduced size of the liver was obvi- 
ous h\ the high position of the hepatic flex- 
ure of the colon Occasionallv this flexure 
])asses completelv upw'ird to the diaphragm 
simulating a subdiaphragmatic accumulation 
of gas This IS due to a posterior displace- 
ment of the Iner rather than to anv decrease 
in its size and should not be confused with 
atroplu of the hver The lateral view wall 
demonstrate m these cases that the colon lies 
anterior to the Iner rather than liclow it 
\\ hile moderate enlargements of the gall 
bladder ma\ show' displacement or compres- 
sion of the duodenal bulb, the so-called gall- 
1)1 idder seat' is not alwais indicatne of 
aliiiornnliti Hidrops of the gall bladder, 
however ma\ produce a bard, rounded pro- 
truding in iss which often cannot in palpa- 
tion alone Ik. distinguished from other tu- 
mors Such a case is illustrated m Figure 3 
The tendenei to displace the duodenum and 
intrnni of the stomach to the left and the 
hepatic lleaure to the right is here well 



Fig 4 Carcinoma of head of pancreas At this 
stage, this case was clinicall) diagnosed as chole- 
cystitis Note compression of superior surface of 
bulb (arrow) b) enlarged gall bladder The duo- 
denal curve IS widely opened up, the second portion 
being pushed to the right, the third portion down- 
ward while the stomach and bulb are displaced up 
ward and to the left The tumor is thus clearly out- 
lined Later actual invasion of the duodenal bulb 
could be demonstrated (Confirmed at operation ) 

shown The duodenal curve is compressed, 
111 contrast to tlie effect of tumors of the 
head of the pancreas which tend to open tins 
curve wideh This case also illustrates an 
important finding which is tisualh of con- 
siderable significance There is a complete 
absence of barium in a portion of the abdo- 
men which normallv contains bowel Wlien 
the barium meal is given in such a wav that 
the stomach, small bowel and colon are all 
visualized at one sitting, the conspicuous 
absence of the contrast medium m anv par- 
ticular part of the nlKlomen except the 
right upper quadrant, has often led to the 
roentgen detection of a chnicallv unsus- 
pected, abnormal mass 

Omental evsts, while rare, mav cause 
marked posterior disjikacements of the stom- 
ach These arc best obsen cd in the lateral 
view The distinction from cnl.argeinent of 
the hver is often verv difficult Mesenteric 



RADIOLOGY 


2M 



Fig S Cjst of bodj of pancrc-is A massnc 
filling defect of the middle and pyloric thirds of 
the stomach is shown By placing the patient in va- 
rious positions, the posterior and mfenor position 
of the mass could be demonstrated The defect 
changed its form, and filling could be obtained with 
the patient lying on the right side while peristalsis 
passed through the whole area An intrinsic tumor 
was thus excluded (Confirmed by operation) 


cysts tend to displace the stomach upward 
and forward, depending somewhat upon the 
portion of the mesentery from which tliey 


arise 

Diseases of the pancreas still remain one 
of tlie major diagnostic problems whicli con- 
front tlie physician Frequently, however, 
tumors and cj'sts of the pancreas give cliar- 
acteristic roentgen findings Carcinoma of 
the head of the pancreas tends to cause en 
largement of the duodenal curve the first 
porfon b.,ng pushed to the left and upward, 
tlie second portion to the ngh , 'v 
third portion is pushed downward (F g ) 
ZZsly, the tumor must attain an appre- 
l\le siL before this effect is pro^-d 
Occasionally actual invasion of die d ^ 
„«m Itself occurs, with a resultant defor 


nut) which in.iv lie cliflicult to distinguish 
from an intrinsic tumor In Figure 4 is 
show'll an illustrative case, the \-ray findings 
being present at a time w'hcn clinically the 
diagnosis w'as quite unsuspected Wc have 
found this displ.iccmcnt of the duodenum 
of great value in alxiiit Iialf the cases of 
carcinoma of the pancreas which have come 
under our olisen'ation Mam cases of car- 
cinoma of the head of the pancreas show 
definite clinical findings at a time when no 
real mass exists, the malignanci infiltrating 
the organ rather than expanding it In these 
cases no roentgen findings wull be made out 
In a recent case the roentgen findings indi- 
cated clearly an enlargement of the liver, 
w'hile the duodenum was undisturbed At 
autopsy a diffuse carcinoma of the pancreas 
was found, w'lth massive metastases to the 
liver, die latter being responsible for the 
roentgen findings These observations must, 
therefore, in these cases as in all others, be 
considered together w itli all the clinical data 
in arriving at a diagnosis 

Tumors of the body and tail of the pan- 
creas tend to displace die stomach upw'ard 
and forward, the transverse colon down- 
ward The normal close relationship of the 
greater curvature of the stomach and die 
transverse colon is thus disturbed, the two 
being separated Cysts of the pancreas may 
give a striking picture, as shown in Figure 
5, a marked deformity of the stomach re- 
sulting An intrinsic lesion of the stomach 
could be ruled out by changing the position 
of die patient, the defect then diminishing in 
size or disappearing, while peristalsis could 
be followed through the compressed area 
Occasionally, cysts occur in the head of the 
pancreas and tend to compress the antrum 
of the stomach as w'ell as expand the duode- 
nal curve Rarely a pancreatic tumor may 
extend upward behind the stomach to pro- 
duce pressure on the lesser cun^ature These 
cases resemble liver enlargements, but the 
posterior position of the mass can be demon- 
strated in the lateral new because of the 
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anterior displacement of tire stomach, thus 
tending to make the distinction clear I 
have obsen'ed three cases of pancreatic cyst 
in all of u hich this anterior displacement of 
the stomach was most striking 

It seems evident tliat retroperitoneal 
lymph nodes of the peri-aortic group, in the 
upper abdomen, may produce a similar ap- 
pearance to that described above Usually, 
however, the defect in the stomach is not so 
regular or sharplv defined because of the 
lobulated character that glandular masses 
assume, but the differentiation of these 
lymph node tumors from enlargements of 
tlie pancreas, by the roentgen evamination 
alone, is often most difficult 

Other retroperitoneal masses, such as kid- 
ney tumors and enlargements, adrenal tu- 
mors, and retroperitoneal sarcomas, are 
quite different m that they are more likely 
to be unilateral and he well to one side of 
the spine instead of in the midline, as is the 
case with pancreatic or pen-aortic lymph 
node enlargements While the stomach may 
be displaced upward and its greater curra- 
ture impinged upon bv left-sided retroperi- 
toneal masses, the anterior displacement is 
more striking The chief effect of this group 
IS to displace the small bowel and colon, de- 
pending upon the size of the mass Most 
coiiimonh, if the mass is not exceptionally 
large, the bowel remains in a relatn eh nor- 
mal position medio-latcralh , but is displaced 
to a marked degree anteriorh This can best 
be demonstrated in the colon either In 
means of a barium enema or In air inflation 
Examination in tlie lateral or oblique posi- 
tions w ill demonstrate the anterior displace- 
ment of the ascending or descending colon 
depending upon whether the mass is on the 
right or left This is well demonstrated in 
the case shown in Eigeirc 6 m which the 
cecum and ascending colon arc compressed 
nid displaced anteriorh In a tumor of the 
right kidncx If the mass becomes aer^ 
large U nm displace the small bowel com- 
pleleh out of tins segment of the abdomen 



Fig 6 Hypernephroma of right kidney Lateral 
view of colon showing marked anterior displace- 
ment of the cecum and ascending colon The tu- 
mor can be well outlined (arrows) Compare with 
Figure 8 (Confirmed at operation ) 

and push tlie colon medialh , or et en down- 
w'ard Dowmw'ard displacement of the he- 
patic flexure by a right-sided retroperitoneal 
tumor of large size may simulate an en- 
larged liver in the postero-anterior view' 
The lateral view', as show'n above (Fig 6) 
will normally make the distinction Occa- 
sionalh a lateral displacement also occurs 
but tins IS much less common It is notable 
that on one examination tlie colon mav he 
over the mass showing only anterior dis- 
placement, w’hile re-examination a short 
time later mav show the colon displaced en- 
tireh out of the field occupied b} the tumor 
Obv loiislv , no sharp distinction can be made 
in this wav between kidnev enlargements 







pancrcns A massive 
filling defect of the middle and pyloric thirds of 
the stomach is shown Bv placing the patient in va- 
rious positions, the posterior and inferior position 
of the mass could be demonstrated The defect 
changed its form, and filhng could be obtained with 
the patient lying on the right side, while penstalsis 
passed through the whole area An intnnsie tumor 
was thus excluded (Confirmed bj operation ) 


C 3 'sts tend to dibplace the stomach upward 
and forward, depending somewhat upon the 
portion of the mesenter)' from which tliey 
anse 

Diseases of tlie pancreas still remain one 
of the major diagnostic problems which con- 
front the physician Frequently, however, 
tumors and cysts of tlie pancreas give char- 
acteristic roentgen findings Carcinoma of 
the head of the pancreas tends to cause en- 
largement of the duodenal curve, the first 
portion being pushed to the left and upward, 
tlie second portion to tlie nght, while tlie 
third portion is pushed downward (Fig 4) 
Obviously, tlie tumor must attain an appre- 
ciable size before this effect is produced 
Occasional!}^ actual invasion of the duode- 
num itself occurs, vvith a resultant defor- 


I nifi} winch may be difficult to distinguish 
om an intrinsic tumor In Figure 4 is 
shown an illustrative case, the v-ray findings 
heing present at a time wdien clinically the 
diagnosis waas quite unsuspected We have 
found this displacement of tlie duodenum 
of great value in about half the cases of 
carcinoma of the pancreas which have come 
under our obsenation Manj cases of car- 
cinoma of the head of the pancreas show 
definite clinical findings at a time wdien no 
real mass exists, the malignancy infiltrating 
the organ rather than expanding it In these 
cases no roentgen findings will be made out 
In a recent case the roentgen findings indi- 
cated clearly an enlargement of tlie liver, 
while the duodenum was undisturbed At 
autopsy a diffuse carcinoma of tlie pancreas 
was found, wutli massive metastases to the 
hver, tlie latter being responsible for the 
J roentgen findings These observations must, 

^ therefore, m these cases as in all otliers, be 
f considered together with all the clinical data 
, m arriving at a diagnosis 
: Tumors of the body and tail of the pan- 

creas tend to displace the stomach upward 
and fonvard, the transverse colon down- 
ward The normal close relationship of the 
greater curvature of the stoniacli and the 
transi erse colon is thus disturbed, the tw'o 
being separated Cysts of tlie pancreas may 
give a striking picture, as showm in Figure 
5, a marked deformity of the stomach re- 
sulting An intrinsic lesion of tlie stomach 
could be ruled out by changing the position 
of the patient, the defect then diminishing m 
size or disappearing, wdiile peristalsis could 
be followed through the compressed area 
Occasionally, cysts occur in the head of the 
pancreas and tend to compress the antrum 
of tlie stomach as well as expand the duode- 
nal cun^e Rarely a pancreatic tumor may 
extend upward behind the stomach to pro- 
duce pressure on the lesser cun'ature These 
cases resemble Iner enlargements, but the 
posterior position of the mass can be demon- 
strated m the lateral new' because of the 
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large pehic tumors tend to extend upward 
and thus to separate the flexures of the co- 
lon and to displace the ascending and de- 
scending portions laterally as w ell as pos- 
teriorh It may be well to emphasize again 
tliat these changes may often be obser\ed as 
well or better b} gas inflation of the colon 
as b\ the barium enema Figure 8 illustrates 
such a case wdrerem the gas-filled colon and 
small bow'el outline well the upper limits of 
the ovarian cyst which is displacing them 
out of the pelvis In the standing position 
pressure on the greater cun^ature of the 
stomach mav also be demonstrated The 
cyst of the oiarj in this case is flattening 
the inferior portion of the greater cunature 
bv the pressure exerted upon it 

It IS necessan,’^ to add tliat many errors 
creep into this method of diagnosis of ab- 
dominal masses The procedure does not 
L\ en approach the accuraci of the roentgen 
diagnosis of intrinsic gastrointestinal le- 
sions As has lieen pointed out above, the 
rules which haie been formulated from a 
stud\ of a large number of such masses do 
not always hold Interpretation particu- 
larh of the lateral \ lew's, is often difficult 
Kcicrtheless an intelligent application of 
our knowledge of the anatom\ of the abdo- 
men and of the usual lleha^ lor of abdominal 
masses to careful roentgenoscopic and 
rocntgcnographic studies of the w'hole gas- 
iro-intestinal tract in different positions will 
frciiucnth result in the most accurate dc- 
ImcatKin of the size, shape location and 
origin of c\lr i-gastro-mtcstinal tumors 

SI MM Ain 

Ihe roentgen examination of the stom- 
ith iiid small intestine w ith the barium meal 
and ol the colon w ith the barium enema or 
In air inflation is a \ahnble aid m the diag- 
nosis of cxtra-gastro-mtestmal masses Oc- 
cisioiialh tumors winch were clinicaHi 
iiusiispected m u he revealed m this wa\ 
lilt eulargemeiits of the \ irioits abdomi- 
nil on ms and al dommil tumors tend to 



Fig 8 Cjst of o\an Ihc pelvic mass is seen 
(lisplaang the bowel and colon upward These are 
distended with gas, and lianum is unnecessarj to 
demonstrate the position of tlie bowel Note how 
well the tumor mass is outlined (arrows) 


produce compression and displacement of 
the stomach and Ixiwel The character of 
this displacement depends upon the charac- 
teristics of the indn idual mass For this 
reason, tlie size, shape origin, and position 
of a tumor can freqiientl} be determined b\ 
its effect upon the gastrointestinal tract 
The general characteristics of the various 
groups of abdominal masses and of their 
indn idual constituents are detailed Cases 
are cited to illustrate how helpful this simple 
procedure mav he m obtaining valuable 
information concerning manv abdominal 
masses 
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Fic 7 Sarcoma of nght ovao Lateral Men 
shows marked posterior displacement of cecum and 
ascending colon (arrows) Note the appendix pro- 
lecting posterior to the plane of the vertebral bodies 
(atron) Compare with Figure 6 This posterior 
isplacemcnt is characteristic of large intmpcn 
neal masses (Confirmed at operation ) 


and other retroperitoneal masses If, hoaa- 
ever, the retroperitoneal nature of tlte mass 
IS cl’earl) established, further investigation 
by means of mtraaenous or retrograde pve- 
lograph) may establish the connect.on or 

innocence of the kidne) 

Displacement of the ureter is an excelleti 

indication of tire retroperitoneal location of 

any mass Kidnev tumors and other e 

largements frequenth displace the 

otlier retroperitoneal tumors ^ ^ , 

the ureter also displace it, 

some While it is true that a era larg j 

pLitoneal tumors maa penetrate posterior a 


to a suflicient degree to displace the ureters, 
tins is relativela infrequent, the displace- 
ment being like!) to measure small m pro- 
portion to the sire of the mass, and Ixith ure- 
'ters ma\' be equally affected, the displace- 
ment being lateral 

Pelvic tumors, such as arise from the 
uterus, Fallopian tubes, oaaries, and blad- 
der, are usually quite obvious clinicall} 
Nea ertheless, cases arise in aahich the dis- 
tinction betaveen a massii'e retroperitoneal 
tumor and one arising mtraperitonealh 
from the pelvic organs is extremely difficult 
The method of surgical approach and the 
surgical indications being different, the dif- 
ferentiation becomes of considerable impor- 
tance 

A filled urinara bladder ina} be clearly 
outlined b\ the displacement of the small 
bowel out of the pelvis the pregnant uter- 
us produces a somewhat similar effect The 
colon, how'eaer, may gne a clearer indica- 
tion Compression of the sigmoid flexure 
downward and lateral!} usiialh occurs if tlie 
tumor arises on the left The descending 
colon will be displaced postenorh and lat- 
cralh , the trans^ erse colon and stomach up- 
w'ard If the tumor arises on tlie riglit the 
cecum and ascending colon will be displaced 
upward and posteriorly If the tumor is in 
the mid-hne and of large size, such as a mv- 
oma of the corpus uteri, both effects ma^ l>e 
produced The lateral i lew , again, as point- 
ed out by Browm (2), is of great impor- 
tance particularh in the more massne tu- 
mors A case of oiarian sarcoma is well il- 
lustrated in Figure 7 The right side of the 
colon is displaced postenorh to a large de- 
gree, tlie appendix being visualized bebind 
the plane of the a ertebral Imdies This case 
ma\ be contrasted wnth tliat shown in Fig- 
ure 6 in which the colon is displaced ante- 
norh b\ a retroperitoneal mass Great care 
must be exercised in the interpretation of 
these lateral views because of the superim- 
position of the descending and ascending 
portions of the colon in tins position Verv 



CHANGES IN SUSCEPTIBILITY OF DROSOPHILA 
EGGS TO X-RAYS 


I A CORRELATION OF CHANGES IN RADIOSENSITIVITL WITH 
STAGES IN DEXTELOPMEAT 

Bj P S HCNSHAW, PhD, and C T HENSHAW BS, Biophysical Laboratorj, 
:Memorial Hospital, New York Cm 


T hat tissues and organisms difler 
widely among themselves in radio- 
sensitivity has long been recognized, 
but comparatively little, it seems, is known 
of how any one tissue or orgamsm may 
change in susceptibility to radiation with 
respect to time or age WHiile studying tlie 
killing effects of x-rays on Drosophila mel- 
anogaslcr eggs, certain irregularities in 
results xvere obtained An investigation 
showed these to be due mainly to the age 
of the material used The determination 
of the significance of the age factor served 
not only as a foundation for other work in 
which Drosophila eggs were to be used as 
test material, but also to show how an or- 
ganism may xary in susceptibility to radia- 
tion during development Since certain 
stages in the earh development of this form 
are distinct and easily recognizable, it is 
possible to associate the changes in radio- 
sensiln ity with the stages in development 
and thus ascertain whether or not the nature 
of the acliMtx going on within the organism 
IS important in determining its response to 
radiation At this tune w c w ish to corre- 
late the changes in radiosensitn itj wnth tlic 
Stages in dexelopincnt and point out the 
possible influence of the age factor when 
Drosophila eggs arc used as test material 
Icaiing for a subscrpicnt report a discussion 
of the kinds of dcxclopmenlal activitx asso- 
ciated with the changes in radiosensitn it\ 

i\iMRiMr\T\r pRocruLRr 

( iiltiiri of Flics — ^Tlic stock was reared 
on a mol issLs-cornnie d medium the same 
iwed hv Packanl (described In Y nod (1) 


and Packard (2)) The medium w^as 
poured into large-mouthed 12-ounce bottles 
to a depth of about 2 centimeters Before 
this mixture was allowed to cool, cellu- 
cotton strips (approximately 2 X 4 X J4 
inches) were inserted, one to a bottle, so 
that one end dipped into the cornmeal mass 
When the mass congealed, the cellucotton 
was held firmly, protruding up along one 
side of tlie bottle This served to absorb 
the moisture w'hich had a tendency to con- 
dense on the w'alls of the bottles wihen in 
use for culture purposes and to give dry 
rough surfaces for tlie flies to craxvl over 
Looseh rolled cellucotton w'as used also for 
stoppers, made long enough to extend wi^ell 
into the bottles These permitted a free 
gaseous interchange between tlie air m the 
bottles and the outside air also absorbing 
the moisture and gu mg more of a drx' sur- 
face for the flies Thus arranged, the bot- 
tles w ere ready for use as soon as tlie food 
mass had cooled to room temperature (from 
21 to 25® C ) 

Eggs were collected according to tlie 
method to be described below and trans- 
ferred on moist filter-paper strips to the 
bottles, each bottle recen ing between 300 
and 600 eggs When kept at room tem- 
perature the eggs began to hatch in about 20 
hours The emergent lanx grew m size 
and during the second dax after the eggs 
had been placed in the Ixxttlcs, the larxx 
could be seen crawling m search of fond 
At this time xeast cake (Plcischmann s) 
xxas made scnufliiid I)\ mixing with tap 
xxatcr and 4 or 5 c c were squirted from a 
pipette onto the sides of the bottle so that 

2i9 
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Dr Samufl Brown (Cincinnati, Ohio) I 
Iiavt been quite interested in tins work for 
several years and have succeeded in making 
accurate interpretations of lesions outside the 
stomach in quite a numher of cases in which 
the usual clinical and ph}Sical methods have 
failed In m3 work I depend upon one ana- 
tomic characteristic of the stomach — its mo- 
biht} The stomach is, relativeh speaking, a 
freely movable organ Its position wall, there- 
fore, depend upon the condition ot its neigh- 
boring organs Thus, an enlargement of the 
spleen wall displace the stomach forward and 
to tlie right An enlarged left kidney will do 
the same, but, in tlie former, the splenic 
flexure is also displaced, wdiile m the latter, tlie 
splenic flexure remains in normal position An 
enlarged right kidnev w ill displace the stomach 
to the left and forward an enlarged liver wall 
displace it to the left and backward an en- 
larged pancreas or a retroperitoneal tumor wall 
displace it forward If an} lateral displace- 
ment is present, the stomach is usuall} dis- 
placed to the left and the duodenum to tlie 
right 


Dr. N Enzer (Mihvaukee, Wis ) I won- 
der if Dr Rigler has had an} experience w ith 
ch3locvsts (l3anphogenous cists) of the omen- 
tum Do tliev produce pressure defects in the 
stomach or intestinal shadow s ’ 


Dr Law’RENce Littig (I^Iadison, Wis ) 
Both the previous speakers mentioned the dis- 
placement of the duodenum to the right and 
the stomach to the left in tumors of the head 
of the pancreas Some time ago I had such a 
case, and felt sure it was a tumor, or cyst, a 
the head of the pancreas However, prove 
to be a hpoma of the omentum which pive this 
tjqiical deformiti Occasionalh tins will 

occur 


Dr Rigler 
tint w e ha\ e 


(closing) I think I mentioned 
used thonum dioxide which 


gives brilliant \ isuahzition of the liver and 
spleen, 111 a limited number of cases We 
have not given enough to enable us to draw 
conclusions as to its eventual value 

We had a case not long ago in which all the 
clinicians, except one, agreed the} could feel 
the spleen This spleen, as demonstrated b\ 
the thorium injection was so small the} could 
not possibl} ha\e felt it That is not an un- 
common instance 

I did not explain win the patient with m\o- 
sarcoma had such acute s\mptoms The\ w'ere 
due to bleeding into the c\st 

I have seen an omental e}St, not a clnlous 
C}St w'hich simulated %er\ closeh an enlarged 
liver, and displaced the stomach backward to 
some extent 

I have used onh a small group of the cases 
which I thought more close!} illustrated the 
t}pc of condition one could meet I haae seen 
several cases m which clinicians have had 
great difficult! in distinguishing a large liver 
and a pancreatic c\st In our experience tins 
distinction is not easv to make Because of 
the postenor displacement of the stomach w ith 
the large liver, m contrast to the displacement 
along the greater curv'ature of the evst, we are 
able to make tlie diagnosis 

One case in which we thought there was 
carcinoma at the head of the pancreas, with 
that characteristic curve came to autopsv , and 
we found edema ot all the tissues without in- 
volvement of the pancreas 

It IS difficult to see how a hpoma of the 
omentum would not manifest itself as in an 
anterior position in contrast to the head of the 
pancreas relativeh postenor That is the 
onlv differential All of these findings hav^e 
none of the accuraev ot the roentgen diagnosis 
ot carcinoma of the stomach When we make 
a roentgen diagnosis ot carcinoma of the 
stomach we are so sure of it that we relv on 
it almost 100 per cent In extra-gastro-mtes- 
tiiial lesions of course the certaintv of the 
diagnosis does not approach that but the 
roentgen diagnosis is helptul when vou con- 
sider all the other signs 



CHANGES IN SUSCEPTIBILITY OF DROSOPHILA 
EGGS TO X-RAYS 


I A CORRELATION OF CHANGES IN RADIOSENSITIVITV WITH 
STAGES IN development 

Bj P S HEN5HAW, PhD, and C T HENSHAW, BS, Biophysical Laboratory, 

Memorial Hospital, New York Cit\ 

T hat tissues and organisms differ and Packard (2)) The medium uas 
widely among themselves m radio- poured into large-mouthed 12-ounce bottles 
sensitivity has long been recognized, to a depth of about 2 centimeters Before 
but comparatively little, it seems, is known tins mixture was allowed to cool, cellu- 
of how any one tissue or organism may cotton strips (approximately 2 X 4 X pt 


change in susceptibility to radiation with 
respect to time or age While studying the 
killing effects of x-rays on Drosophila mcl- 
aiiogastcr eggs, certain irregularities in 
results were obtained An investigation 
showed these to he due mainly to the age 
of tlie material used The determination 
of the significance of the age factor served 
not only as a foundation for other work in 
which Drosophila eggs were to be used as 
test material, but also to show how an or- 
ganism mav vary m susceptibility to radia- 
tion during development Since certain 
stages in the early development of this form 
arc distinct and easily recognizable, it is 
possible to associate the changes in radio- 
scnsiluity with the stages in development 
and thus ascertain whether or not the nature 
of the actiMtv going on w'ltlnn the organism 
IS important in dctenmnmg its response to 
radiation »\t this time we wish to corre- 
late the changes in radioscnsitivitv' wnth the 
Stages in dciclopmcnt and point out the 
po«sil)lc influence of the age factor when 
Iho^oplula eggs arc used as test material 
leal mg for a subscc|ucnt report a discussion 
of the kinds of dci elopmental actuiti asso- 
ciated with the changes m radioscnsitn it\ 

1 xri rimfxtvl PRocrnimr 

( ulluri of I /iir — ^Thc stock was reared 
on a molassLS-cormneal medium the same 
iistd b\ Pickard (described In Wood fl) 


inches) were inserted, one to a bottle, so 
that one end dipped into the cornmeal mass 
When the mass congealed, the cellucotton 
w'as held firmly, protruding up along one 
side of tlie bottle This served to absorb 
the moisture which had a tendency to con- 
dense on the w’alls of the bottles when m 
use for culture purposes, and to give dry 
rough surfaces for the flies to crawd over 
Loosely rolled cellucotton w’as used also for 
stoppers, made long enough to extend w^ell 
into the bottles These permitted a free 
gaseous interchange between the air in the 
bottles and the outside air, also absorbing 
the moisture and gi\ mg more of a drv^ sur- 
face for the flies Thus arranged, the bot- 
tles were ready for use as soon as the food 
mass had cooled to room temperature (from 
21 to 25° C ) 

Eggs w'ere collected according to the 
method to be described below and trans- 
ferred on moist filter-paper strips to the 
Iiottles, each bottle receiving betw'cen 300 
and 600 eggs When kept at room tem- 
perature the eggs began to hatch in about 20 
hours The emergent Ian e grew in size, 
and during the second dav after the eggs 
bad been placed in the Iwttles, the Ian a? 
could lie seen crawling in search of food 
At this time veast cake (rieischmann’s) 
was made semifluid In mixing with tap 
water and 4 or 5 c c were squirted from a 
pipette onto the sides of the bottle so that 
to 
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It ran down onto the niedinni UsiuilU 
immediate evcitcmcnl w.is displayed by the 
Iar\ ,c as tiicv oriented themseli es .ind Jie- 
gan to mo\e toward the food From this 
time until ])np.ition occurred the l.in.c ate 


the adult flics emerged Since the eggs 
w'erc of .ipproMinatch the same age, most 
of the adults appeared within a period of 24 
hours Those slow in emerging were nc\er 
sa\ed The \oiing adults were transferred 




n„a,.t.t,es o! tile least Since tlieit 
groivtli and adult siae are dependent npon 
U.e amoiint of food consumed at t|„c time, 

■minle amounts weie kept available 

After four or five days in the pupal stage 


to fresh culture bottles (from 75 to 150 to 
1 bottle) and provided with alnt ma\ be 
called “adult food, since it differs froni the 
^east fluid “Ian a: food ” The adult food 
consisted of two parts of ripe Iianana and 


HENSHAW AND HENSHAW DROSOPHILA EGGS 


one part of yeast mixed to form a pasty 
fluid Fresh culture bottles were supplied 
ever)' tw o or three days 

Collection of Eggs— Adult flies from 3 
to 6 days old were transferred from three 
culture bottles to a clean drs' bottle which 
did not contain food Into this also was in- 
serted a glass slide on which lay a strip of 
filter paper moist with adult food The 
bottle was then stoppered and put au ay for 
two hours (horizontal position ivith moist 
filter paper directed upivard) During this 
period the flies usualh deposited several 
hundred eggs on the filter-paper strip 
For the experiment it ivas necessary to 
have large samples of eggs of different ages 
Accordingly, enough collecting bottles were 
arranged to iield enough eggs for any 
particular age sample during a two-hour 
period By using the same flies repeatedly 
a sample of eggs w'as obtained eieri tw'O 
hours To obtain samples every hour a 
second set of collecting bottles was arranged 
to alternate with the first Thus after seven 
hours’ collection, six samples of material 
w'cre available ranging m age as follows 
0-2, 1-3, 2-4, 3-5, 4-6 and 5-7 hours from 
the end of the collection period 

Since we were concerned with age rela- 
ti\e to de^clopment rather than to the end 
of the collection period and since derelop- 
mcnt begins w itli fertilization, w'e w’ere in- 
tcrc'^tcd m age beginning at the time of fer- 
tilization Because of the nature of the 
material howeier it is not possible to state 
prcciseh the time of fertilization In 
Dro’ioflula the eggs arc fertilized mdnid- 
ualb as thci pass through the i agina of the 
female fir Usualh the\ are laid imme- 
diatch after fertihzjition but mar be re- 
tained for a period Thus if it were posa- 
ble to hare the eggs fertilized and laid at a 
uniform rite during the collection period, 
an arcrage age could be expressed Two 
precautions were t ikeii to obtain this condi- 
tion (1) No collection of eggs was used 
unless the flics from which thcr were ob- 


tained had laid actively during a two-hour 
period preceding tlie collection period, (2) 
no collection of eggs rras used unless the 
flies laid actively during tlie collection 
period (3 or 4 eggs per hour per female 
flv) As will be shorvn later, fairlr uniform 
ages of material rvere obtained The ar er- 
age time of fertilization of eggs in a sample 
rvas taken, therefore, to be the middle of the 
collection period 

Each age sample rvas divided into ten 
parts so that different amounts of radiation 
could be gir en to eggs of each age Each 
part, or each small sample, contained be- 
trveen two and three hundred eggs Since 
there rrere ten samples of about 250 eggs 
each and since six ages rvere used, around 
15,000 eggs rvere emploved for each experi- 
ment All samples, except one of each age 
(control), rvere placed in a shallorv trav' 
and w ere thus ready for treatment 

Irradiation — The x-rav equipment used 
was a Victor outfit rvith a Coohdge rvater- 
cooled, tungsten target tube The tube w as 
operated at 200 K V secondan' roltage and 
33 Ilia tube current The eggs rr ere placed 
at a distance 35 cm from the center of the 
target, and a filter of 0 5 mm of copper and 
2 45 mm of aluminum rras placed directlv 
on top of the trav, approximatelr 1 cm 
abore the eggs Before each experiment 
measurements of the radiation intensitr at 
the place rvhere the eggs receiied treat- 
ment were made with a drum-head ion- 
ization chamber Tbe intensitr was 234 r 
per minute, anr der lation from day to dar 
for the abore setting lieing adjusted by 
ciiangmg the tube current A lead plate 
shielded the eggs from the rars while the 
roltage was being built up Doses were 
measured hr accurate timing from the mo- 
ment the lead plate was reniored Tlie dif- 
ferent exposures were gircn hr stopping the 
niacbinc at mtenals and reiiioring the 
sainjilcs m proper order 

hr Rlu.ni: ,l.ln c.lIulo,d to , wooden cmhro.dcrr 
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TABLE 1 


Age of Eggs* 

Exp 

No 










Percentage 

Sun 

i\ III 













Min Exposure 
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1 
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4 
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88 
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4 

14 

0 

3 

8 

0 
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05 
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95 
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2 

2 

2 

3 


III 

00 

8 




8 



94 





2 



57 

3 



48 

9 

30 

8 

13 
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*From fertilization 


Cntenon of Effect— Aiter irradiation 
all samples, including the controls, were put 
away in moist chambers and kept at room 
temperature, from 21 to 25° C In from 
20 to 30 hours the eggs began to hatch, the 
lai^^ie breaking through and crawling away 
from the egg cases Those eggs whi^ re- 
ceived sufficient radiation did not hatch 
Hatching as an end-point provided a definite 
criterion of effect, and the relative numbers 
of hatched and unhatched eggs gave an in- 
dex of the effect produced by the radiation 


RESULTS 

After performing a number of explora- 
tors^ experiments in order to find the range 
of sensitnity at different a^s, *ree com- 
plete experiments were carried out the data 

for which are shown in Table I ^ 

amination of tlie data, it becomes apparent 
that the Aounger eggs are in genera m 


sensitive and tliat there are some fluctuating 
changes The results for the different ex- 
periments have been plotted graphically in 
Figures 1, 2, and 3, respectively, sunnval 
curves being draAAm m each case for eggs of 
different ages'’ In order to interpret the 
results more easily summary cun'es Avere 
plotted Avhere possible Figure 4 gives sucli 
curA'es for eggs of the ages 0-2 1-3, 4-6, 
and 5-7 hours BetAveen the ages of from 

2 to 4 and 3 to 5 hours some rather sharp 
changes in radiosensitivity occur Accord- 
ingly, cun^es for eggs from 2 to 4 and from 

3 to 5 hours of age shoAv considerable van- 
ation among themselves, although their gen- 
eral trend in each case is the same Thev 
haA'e been plotted togetlier for the respectu'e 
ages (Figs 5 and 6) 


’It Will uc net.. icrximy ot the 

trols in Mch use from 92 to 98 per cent The pen 

eral nrerape for each rxptnment was 96 5 93 2 and 95 4 
ner cent respccttvely ihe^e valu« were made to read 100 
per cent In ''olucs for the 

other points were adjusted accordmplj 
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By referring to the various graphs the 
susceptibility changes may be follorved quali- 
tatively For the youngest eggs (0-2 hours 
old) an as>mmetncal sigmoid ty'pe of curve 


fore much more resistant, the hole curve is 
higher than it otherwise u ould be, the lower 
part being raised more than the upper by 
this factor This uill account for the sec- 





dini/ftJ CMposure 

Fig 3 Sunl^^l cuncs for eggs of different ages Exp III 
rig 4 Composite sur\ivnl cuncs for Exp I, II, and III 

IS obtained when percentage survival is ond curve’s crossing the first at the lower 
plotted against dosage (sec Fig 4) One end 

hour later a similar curve is obtained, the Eggs from 2 to 4 hours old were much 
main portion of which lies to the left of the more resistant than those slightly younger 
first T his indicates that at this stage the In order for this condition to exist, it is ob- 
eggs were more susceptible to the radiation nous that an abrupt increase in resistance 
Ilian thev were one hour previous Since must have taken place between tlic ages of 
there must be a few older eggs m each sam- from 1 to 3 and 2 to 4 hours Figure 5 
pie which arc like those just older and ther<- show s tlie curv es for the 2 to 4 hour mate- 




rial plotted together It is significant that 
some of the eggs of this age are more resis- 
tant than any of those just )ounger or just 
older This shows that the sudden increase 
m resistance is followed by a decrease 


younger Accordingly, the ones slightly 
oldei and younger, though different in age, 
would have the same radiosensitu ity Such 
a condition would affect the cun'es bv pro- 
ducing a lei cl part somewhere in the mid- 




Witli changes of tins sort going on at this 
stao-e It is not surprising tliat the cun'es 
^^Figure 5 lary^ Despite the variation 

shown how-ever, they are generally sm.lar 

m shape and have particular points of re- 
semblance For instance, it has just been 
pointed out that some of the eggs are more 
resistant than those somew'hat older 


die region As seen, each cun e contains a 
short level part 

Similar correlations can be made for 3-to- 
5-hour samples The curve in Figure 6 
marked bv small triangles, is interesting 
(see Fig 3, the group of cun^es from which 
it was taken) The low'er portion follows 
the course of the cun'e for eggs from 2 to 
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4 hours old, while the upper portion follows 
the course of the cun^e for eggs from 4 to 6 
hours old Half of the eggs, therefore ap- 
pear to be like those of the older group 
while the other half appear similar to those 


Thus It IS seen that tlie changes in resist- 
ance at tlie various stages can be followed, 
but the process is tedious It is desirable 
therefore, to obtain a sensitn itv-time cun^e 
which will show the changes For this, it is 



of the younger group Tins indicates tliat 
the change from the condition at 2 to 4 
hours to that at 4 to 6 hours takes place a en 
rapicllj The curie marked with circles is 
entircli like tliat for the 4-tO'6-hour-old ma- 
terial The curies for eggs from 4 to 6 and 
a to 7 liours old bear a close rc'^einblance 
T be egg'- of thc^e groups are not onli less 
resistant than some of those from 2 to 4 
and I to a hours old, but show a more iiiii- 
fonn siisctplibihii as is eiidcnccd In the 
icrtical portion of the curies Practicalls 
all are killed when a certain threshold of rn- 
diaiion IS reiched 


nccessari to plot the amount of radiation re- 
quired to produce a certain effect as a func- 
tion of age An3 percentage mortahti may 
be used for the effect to be considered Be- 
cause it giies the susceptibihti of the great- 
est number of eggs, 50 per cent killing was 
selected A set of lalues has been read from 
the Clines m Figures 4, 5, and 6 and plotted 
as shown (Cline B. Fig 7) The curie 
shows in a general war what was described 
qualitatiidi aboic, howeicr the following 
question maa bo asked Will the curie lari 
depending upon the effect chosen- To an- 
swer this_cunes for 10 and 90 per cent 



killing (90 and 10 per cent survival, re- 
spectively) were plotted Curves 4 and C 
(Fig 7) were thus obtained Cun'e A (10 
per cent survival) shows the radiosensitivitv 
of the more resistant eggs, while Curve C 
(90 per cent siinuval) shows it for the more 
sensitive eggs Since the values for tlie 
sensitivity-time cun^es were taken from sur- 
vival cun^es for eggs which vaned as much 
as 2 hours at least m age and since it has 
been shown that the radiosensitn itv' varies 
markedlv with age it is clear that tlie eggs 
must have undergone changes in susceptibil- 
it\% indicated roughh hi the extremes shown 
in Cun^es A and C The dotted line curve 
joins the extremes 

Whether the changes in susceptibilitv are 
as marked as indicated by the dotted line 
cun^e makes little difference, however, for 
the present consideration, Curves A, B and 
C are all similar in shape and each shows 
changes amounting to several hundred per 
cent, which answers die point in question 
The amount indicated by anv curve could 
be reduced by half and still show that im- 
portant changes in radiosensitivitv occur 
during early development 

CORRELATION OF CHANGES IN RADIOSENSI- 
TIVITV WITH STAGES IN DEVELOPMENT 


In order to correlate the stages in devel- 
opment with the various degrees of radio- 
sensitivity obsen^ed, it was necessary to de- 
termine what stage die majontv of eggs 
were in at each of the various ages For this 
purpose, around 200 untreated eggs of each 
age were fixed and sectioned These were 
examined with two points in mind, in addi- 
tion to that of associating the age and stap 
,n development ( 1 ) To ascertain what the 
nature of the developmental activity was at 
the different stages, and (2) to determine 
the distribution of stages m each sample, 
thus Cher’ mg die uniformity of age 
Early iLlopmaU I and I 
show ph ^micrographs of Drosoplnla eggs 


at various stages m development Typical 
of insect eggs in general, the Drosoplnla egg 
consists of a cell wall or vitelline membrane, 
within which arc the single large nucleus 
and many nutritive granules suspended in a 
scmi-fluid protoplasm (Plate I, 1) Sur- 
rounding the egg IS an egg case, or chorion, 
which IS secreted by the ovarian cells of the 
adult female fly As the eggs pass through 
the vagina they are capable of being ferti- 
lized bv spermatozoa which have been stored 
bv the male m the seminal receptacle 
Sperm enters die egg dirough die micropvle 
of the chorion, and a sperm-nucleus unites 
with the egg-nucleus to form the segmenta- 
tion-nucleus 

The segmentation-nucleus, lying free 
among the yolk granules, is surrounded bv 
a small v olume of ooplasm and giv es rise to 
other nuclei by mitosis Nuclei only are in- 
vmlv'ed m the early cleavages, cell mem- 
branes not being present At the 256-cell- 
stage (eighth cleavmge) (Huettner, 3) the 
nuclei begin to migrate to the periphery 
where cell membranes are formed around 
them and vvdiere they arrange themselves 
into a single cellular layer to form the blas- 
toderm (Plate I, 2-4) At this stage die 
germ cells are distinguishable by their larger 
size, located m the posterior polar region 
The blastoderm becomes thickened bv con- 
tinued mitosis and growth (Plates I and II, 
5-15), and presently gastrulation begins bv 
mvmgmation (Plate II, 16) From this 
point organogenesis proceeds by differentia- 
tion and structural expression 

Age Distribution in Santpla — The distri- 
bution of developmental stages m the dif- 
ferent age samples was determined bv pre- 
paring a chart Easily recognizable stages 
were selected and the number appearing m 
each age sample was counted (see Table II) 
The stages selected were as follows ( 1 ) A 
uniform distnbution of yolk material 
throughout the interior of the egg this stage 
including all prior to migration of the nu- 
clei to the penpherv (Plate I, 1 ) , (2) a 



I’htc ]— l^holomicrognphs of Drosof'hila cmbrjos in \anous stage"; of detclopmcnt (X 75), arranged 
lo dioa ill \ clopmcntal stages onh 


sinllow peripheral area detoul of a oik f^ran- 
tiles (Plate I 2-6) , (3) a thin hut definite 
hlastcKlerm (Plates 1 and II 7-14), (4) a 
thickened hlastoderm Init no gastrulation 
(Plate II, 15) and (5) ga^triilation and 
l)e\ond (Plalc 11 16-20) 

\\ ith the aid of 1 able 11 the folloning in- 
forination nia\ he derntd (1) In each 
sample there were a few eggs which did not 
undergo deielopnient (2) in each sample 


there were a few which were in adianced 
stages of de\ elopment these probable being 
eggs which had been retained in the female 
fit fora period after fertilization, (3) cer- 
tain stages w ere longer than others w ith re- 
spect to tune (made ci ident be the fact 
that fewer organisms of a gnen age were 
111 a certain stage than m a stage just 
\oiinger or just older Stage 2 ot eggs 0 20- 
2 20 hours old is an c\amplc of this) and 
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TABLr TI 


Age of 
Eggs in 
Hours 

Dc\ clopmcntal Stages* 

1 otal No 
of Eggs 
Examined 

1 

2 

3 

4 

5 

No 

% 

No 

% 

No 

% 

No 

% 

Ko 

% 

0 - 2 

105 


1 






2 

18 


0 20-2 20 

98 


7 

57 

15 




2 

1 6 

122 

1 - 3 

63 


18 

97 

78 


5 

27 

21 

11 4 

185 

2 - 4 

5 

42 

4 

33 

51 


12 

102 

-g) 


118 

3 - 5 

2 

39 



10 


7 

13 7 

32 

62 7 

51 

4 - 6 

6 

45 







126 

952 

132 

5 - 7 

2 

15 







133 

98 5 

135 


•Sec text 


(4) the point of most importance here — the 
majority of tlie eggs in each age sample 
tend to fall into one stage or closeh asso- 
ciated stages, thus making it certain that 
most of the eggs m each sample were ap- 
proximately of tlie same age 

Unfortunately, tlie chart does not make 
clear ^yhether the eggs lyere fertilized at a 


uniform rate during the entire collecting pe- 
riod, or syhether the majoriG were fertil- 
ized’ during the first or last part of the pe- 
riod Because of tlie probability that such 
variation may often take place, tlie middle 
of the collection period taken as the average 
time of fertilization for a collection of eggs, 
must be considered as an approximation 
Since the stages m deielopment for the 
different ages are showm in Table II and 
since the changes in radiosensitiyity and age 
have been correlated above the correlation 
of radiosensitiv.tv and stage in development 
are obtained by properh locating the stages 
in development on the time axis of ffie sen- 
sitivitv-time cun^e Tins has been done m 

Fieure7 Tlie sensitn iG -time cun e as fa 

as It has been determined shows two im- 
portant parts with respect to radiosens.tu - 


iG first, the comparatnel) flat portion at 
the beginning, w'hich show's a low' resistance 
and second the vertical portion, w'hich 
shows a sudden increase and peak in resist- 
ance 

DISCUSSION 

Has ing found tliat tlie susceptibihtv of 
Dro'!opInla eggs to x-ravs changes markedly 
during early dei elopment it is clear that 
such changes should be taken into considera- 
tion w'hen this material is used in irradia- 
tion experiments Packard (4) in numerous 
reports and particularly in a recent commu- 
nication has show'n that Drosophila eggs 
are remarkabh constant m their response to 
radiation pointing out that 180 r imariably 
kill close to 50 per cent of the eggs in a 
sample 

It IS difficult at first to reconcile Packard’s 
results witli those presented here A.fter 
careful consideration of his experimental 
procedure boweier we find that he is len' 
cautious about keeping the age of material 
preciseh the same for all experiments He 
collects eggs from actnch laMng flies dur- 
ing a two-hour period begins the exposure 
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OIK hour after the end of the collection pc- ti\e” comparing these statements with 
ruKl and limits the longest exposure to 25 our results as shown m Figure 7, the} will 
niinutes In the recent article he states that he found to he m good agreement The peak 
It IS important that these inters als should in resistance howeser which is reached he- 
not \ ir\ Ouoting from Packard ‘At the tween three and six hours after the lasing 
tune of irradiation that is three hours after period commences has not been mentioned 
the liMiig period commences, the eggs arc hs Packard Since the sensitis its -time curse 
111 the most sensitise condition \s dies indicates that extensisc changes m suscepti- 
grow older dies Kcoiiie more and more re- bilits take place at this time and s,nce the 
siviaiil to the radiations co that three hours age of material used In Packard falls at the 
liur thes art approximatels half as sensi- beginning of this period it is phmis csident 
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why it IS ncccssarj" to so rigidly control the 
age factor That the samples of material 
used bv him contained some of the more re- 
sistant eggs IS made eMdent by the shape of 
his “standard” survival curve An examina- 
tion of this shows that, relativeh, much 
more radiation is required to kill the last 
few' eggs in each case 

But, does tlie precise control of the time 
relations m experimental procedure fulh 
regulate the age of the material^ Since it is 
age in de\elopment ratlier than age in min- 
utes w'hich designates the susceptibility, it is 
clear that all factors influencing the rate of 


development should also be controlled 
Temperature, as an example, is particularly 
important m this respect liecause the rate 
of grow'th and de^elopment are dependent 
on this factor 

In a series of experiments in wdiich we 
have irradiated tw o parts of the same collec- 
tion of eggs at tlie same time in the same 
Ijeam of radiation, practical!} identical re- 
sults w'ere obtained in nearh all cases On 
the other hand, the experiments presented 
above are good examples of what has been 
our experience when different samples of 
eggs were irradiated on different days and 
an attempt made to keep the conditions of 
irradiation precisely the same Take, for 
instance, the curves marked 1-3 hours in 
Figures 1, 2, and 3, which are for the same 
age of material as tliat used bv Packard 
The results, though quite consistent for in- 


dividual experiments, a an' for different ex- 
periments In Figure 2 the curi e indicates 
tliat around 250 r were required to kill 5U 
per cent of the eggs, while in Fi^re 3 it 
show's tliat somew'hat less than 200 r w'ere 
required to kill tlie same amount The rela- 
uonships of Mrta.n curves in each fi^re 
indicate reasons for bei.ei mg tliat the se^s of 
samples for each experiment, though of the 
same "eloch age" m each case, per. not of 
tlie same age developmentalh For example, 
fliose used for Expennient 2 Mere all prox 


ablv a little more adianced in deielopnient 
than those used for Experiment 3, since the 
cun'e marked 3-5 hours is entirely like the 
one just older, while in Figure 3 the mam 
portion of the cun e is like the one for eggs 
just younger The degree of separation of 
cun'cs marked 0-2 and 1-3 hours in eacli 
case also gnes an index of age This too 
corroborates the idea that the material used 
for Experiment 2 was more advanced than 
that used in Experiment 3 Packard’s 
method is to a\erage the results for se\eral 
experiments together, thus obtaining a fairer 
idea of the effects of the rais This has 
a tendency to eliminate the inequalities oc- 
curring in different experiments and his 
W'ork show's w'ell tlie reproducibihta' of re- 
sults which can be obtained when this pro- 
cedure IS followed and w'hen the experi- 
ments are carried out in tlie same wav b\ 
tlie same individual As for experiments 
performed bv different indn iduals in differ- 
ent laboratories, it seems unlikely tliat the 
results can be rehablv compared, in view of 
the fact tliat the susceptibility changes so 
rapidly dunng deielopment and that the 
rate of development is difficult to control 

It should be clear that our results are not 
at variance with Packard’s We merely go 
further in pointing out precautions w'hich 
must be taken when Drosophila eggs are 
used as test matenal 

COX'CLUSIONS 

1 The radiosensitnity of Drosophila 
mclaiioga'dcr eggs has been found to van' 
considerably dunng early development 

2 A correlation of the changes m radio- 
sensitiviti' w'lth stages in development 
showed that the eggs become more sensitive 
during clea\ age and blastuHtion, much more 
resistant at the time of gastrulation, and 
more sensitne again following gastrulation, 
all of tins taking place w ithm three hours 
after the eggs are collected 
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ATELECTASIS AS A COMPLICATION OF PULMONARY 

TUBERCULOSIS* 

By E A GATTERDAM, M D , Phofnik, Arizona 


A TELECTASIS as a complication of 
/A pulmonary tuberculosis has been rec- 
ognized only during the past few 
years It w as first called to our attention in 
post-operative cases by the roentgenologists 
and surgeons In these post-operative cases 
re-e\pansion or aeration of the atelectatic 
lung usualh occurs promptly, especially if 
the patient is rolled backward and forward 
after the method described by Sante (1) 

In chronic pulmonary infections, especially 
tuberculosis, the tendency of atelectasis is to 
remain permanent, uith the consequent 
formation of a fibrotic lung Packard (2), 
in 1928, Mas one of the first to describe ate- 
lectasis in piilmonar\ tuberculosis, remarking 
on the mildness of the sMuptoms produced. 
Its permanenc}, and the Ixmeficial effect it 
had on the course of the disease Hablitson 

(3) the same rear descrilicd a case of mas- 
'xnc collapse of the left lower lolie in which 
artificial pneumothorax was emploicd with 
improi cment lacolweus and \\ cstermark 

(4) rcjiorted four ca«es in tulicrculosis and 
showed the \aluc of artificial pncumotltorax 
in the treatment of these cases Hcnnell 

(5) de'cnlKd it as a factor m the produc- 
tion of fibroid phthisis Korol (6) reports 
six case- occurring m tulierculosi'; Glenn 
(7 ) de-enhed a mmilicr of cases md -Iiowcd 
the laliR of irtificial pneumothorax in the 
treatment The writer (8) has reported 
eight ca-es and also undertaken to sfims tPe 
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value of some form of artificial compres- 
sion 

As the complication is rarely fatal, a great 
deal cannot be definitely said as to wdiat is 
the exact causative factor in the production 
of atelectasis m tuberculosis Undoubtedly 
the chief causes of bronchial obstruction arc 
aspiration of a caseous plug, hemorrhage 
with clot formation, plugging of a bronchus 
w'lth thick tenacious sputum, pressure from 
an enlarged lymph node, and possibly con- 
traction of a cicatriv 

Lloyd (9) studied ? numlicr of cases by 
means of the bronchoscope, but was unable 
to find any obstruction in the larger bronchi, 
and believed that it w'^as in the smaller 
bronchi bejond the Msion of the broncho- 
scope Glenn remarked that in all the cases 
that came under his observation, one or more 
cavities w'cre present m the upper loljc of 
the involved side This was also true in 
the cases seen bj us In our senes the left 
side was involved more than the right 

The pathology of this complication has 
lieen discussed rather extcnsivelv As it 
docs not prove fatal at the time, we must 
rel} on roentgcnographic studies and the use 
of artificial pneumothorax to demonstrate 
the nature ol this condition in tuberculous 
caFCS The jiathologv is esscntiallv a bron- 
chial or bronchiole obstruction vv ith absorp- 
tion of the air and a consequent .itclcctasis 
or collapse of the air cells m that portion 
of the lung iKvond the obstruction As a 
re-ult, the lung volume is reduced to a great 
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Fig I Case 1, Dec. 11 1929 
Multiple large caMties throughout 
the left lung, some infiltration m 
the right apex 


„ F'e 2 Case 1, Jtilj 18, 1930 
Kesults of phrenic cxcrcsis on the 
left also partial atelectasis m 
lower lobe Cavities still present 


Fig 3 Case 1. Jan 20, 1931 
Complete atelectasis of left lung, 
uith closure of cantics Note 
high position of diaphragm 


extent, and a marked negative pressure pro- 
duced, increasing the already negative pres- 
sure in the pleural cavit}' 

Because of tins marked negative pressure, 
tlie trachea, mediastinum, heart, and dia- 
phragm are forced toward the affected lung 
in an effort to equalize the pressure In 
tuberculosis, as has been stated, atelectasis 
tends to remain permanent and consequent- 
ly the lung becomes fibrotic The contrac- 
tion of this scar tissue further increases the 
negative pressure, and is undoubtedly a fac- 
tor m helping to produce defomiity of the 
chest w^all, and even of the spine In onK 
one of our cases did re-expansion of the 
lung occur, and this took place in about tw'O 
w^eeks, with a fatal result 

Glenn considers the development in mas- 
sive cases to be slow and gradual, as the 
obstruction is only partial at first In those 
under our care it appeared to develop sud- 
denly In some there had apparenth been 
at first a partial atelectasis, or one of lesser 
extent, which persisted for some time with- 
out change, w'hereupon, suddenly, a massive 
atelectasis would occur It appears to us 
tliat atelectasis mav dev elop successiveh and 
suddenly, rather than progressiv elv and 

slow 1} 


The tendenc) of a massive atelectasis is 
to collapse cav ities as w'ell as lung tissue, and 
in many cases, therefore, it produces a Iiene- 
ficial result on the course of the disease 
This apparently does not hold true in cases 
in which tlie cavities hav'e a thick vv'all or 
are situated m an apex As a rule, apical 
cav'ities are held open by pleural adhesions 
Under these conditions cavities tend to en- 
large due to the increased negativ e pressure 
and the disease is not controlled until they 
are closed bv some artificial means In ad- 
dition hemorrhage mav occur m these cavn- 
ties, and also as m one of our cases pre- 
viously reported a spontaneous pneumo- 
thorax mav develop The effect of atelec- 
tasis on the opposite king is to produce 
emphvsema which mav m turn have a det- 
rimental effect on disease there present 
One condition that mav I,e mistaken for 
an atelectasis from the roentgenograpliic 
standpoint occurs artificial pneumothorax 
cases m which the lung h ,s become fibrotic 
and fails to re-e\pand vvJien the compres- 
sion IS discontinued Here the air m the 
pleural cavitv is absorbed with a marked 
negative pressure n suiting n„d a conse- 
quent phenomenon is produced identical 

with atelectasis 
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Packard, as ^^ell as otlrers, has found the 
s} mptoms produced by a massn'e atelectasis 
relatively mild In most of the cases seen 
b^ us the regular history' and even close 
questioning failed to elicit the time of its 



Tig 4 Case 2, No\ 13, 1931 Massive 
atelectasis of left lung uith resultant fibrosis 
and marked displacement of heart, trachea 
and right pulmonary artcrj Scoliosis of 
spine to right Disease arrested 

occurrence In the cases that developed 
under our direct supertision, the patients 
complained of slight pain over the involved 
lung, and moderate shortness of breath 
Some c\ anosis and elc\ ation of temjierature 
occurred In a few, the onset uas stormy 
and at fir'-t mistaken for pneumonia 

Plnsical evaminatton often reteals the 
true condition in casts in which the atelec- 
tasis has liccn rather extensue The find- 
ings ire mainU diminished cxjiaiision o\cr 
tlic iiuoKcd side with cardiac displacement 
toward tile attltclatic lung The percussion 
note IS dull and the breath sovinds and rales 
usualit ihsapptar These signs tart how- 
tttr It tiiiiLs 

1 lit rotiUgtnograni is the litst method of 
dcttilmg atelectasis Here as has licen dc- 
scrihed ht others there is a ni.irked ojiacitt 
oter tile uitolted IoIk or lobes, the heart 
luediasUtuim uid trachea are displaced to- 


tvard the atelectatic lung, and the diaphragm 
15 elevated There is also usually narrow- 
ing of tlie interspaces, and often the opposite 
lung mat be displaced into tlie field of the 
atelectatic lung In some cases a scoliosis 



Fig 5 Case 3, Aug 25, 1930 Caiity 
in left apex, and scattered infiltration 


of the spine may result from contraction of 
the interspaces and a consequent bowung of 
the spine toward the opposite direction 
This may be corrected by pneumothorax 
When the atelectasis is of lesser degree, the 
roentgenogram or fluoroscope is probably 
the only means of detecting it 

The treatment of atelectasis det eloping in 
pulmonart tuberculosis depends upon the 
closure of caiities in the invoUed lung In 
the cases m which the desired effect is ob- 
tained In this complication alone, interfer- 
ence in ant wav is certainh not indicated 
In a few of our cases, and in cases reported 
In Packard and Hcnnell, dccidcdU beneficial 
effects were obtained The marked dis- 
placement of the heart, mediastinum, and 
diaphragm apparenth causes no discomfort 
to the patient, and the disease mat liccome 
cntirch arrested 

In cases ni which entities do not close the 
tcndcnci is for them to enlarge due to tlic 
increase of negatne pressure, conscqiicntlt 
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tliere is a progression of the disease In 
tliese instances pneiimotliorax, or some form 
of artificial compression, is the treatment 
of choice The intrapleural pressure is 
greatly reduced, and many times the fluid 


ly de\elops when the air m the pleural cavit) 
is absorljed in these cases, and with the ab- 
sorption of fluid, the displacement of medi- 
astinum, heart, diaphragm, and trachea re- 
occurs 



Ftg 6 Cast 3. Mav 14, 1931 Massuc atelectasis 
of left lung 


in the manometer is sucked over tlie top so 
that the exact reading cannot be obtained 
In nearly all tlie cases previously reported 
by us, pneumotliorax tvas attempted, and 
excellent results obtained The heart, medi- 
astinum, trachea, and diaphragm were re- 
turned to tlieir normal positions , the intra- 
pleural pressure increased to or approxi- 
mately normal, and clinical improvement 
followed At times, pneumolysis is neces- 
saix' for complete closure of cavities In 
cases m which an adherent pleura is presen 
and pneumothorax cannot be instituted ue 
hare employed phrenic exeresis and thoraco- 
plasty with most beneficial results 

In MO ot our casus m uhich pucumo- 

tl,o^a-^ rvas instituted, it was discontinued, 

Sn,en on,,, because of til. desire o the 

patients A phrenic eseresis 

Ltveter before discontimianM Re-p.™ 

Sion of the lung did not o.cur 


CASE REPORTS 

Case I AM,- male, aged 36 Onset of 
tuberculosis in December, 1926 Sputum 
positive Under rest treatment condition be- 
came graduall) uorse Weight fell from 180 
to 121 pounds Patient ran an afternoon 
temperature and raised about four ounces of 
sputum per da} Ph}Sica] examination on 
Dec 8 1929, showed Rtglit chest, resonance 
fair, medium rales in upper portion, left 
chest, medium coarse rales, base up, increased 
wliispered voice m upper 

Roentgenogram (Fig 1), Dec 11, 1929, 
showed a fibrocaseous infiltration in the right 
upper, with a questionable cavity The left 
lung showed large cavities scattered from ape\ 
to base Under rest, patient sliowed no im- 
provement, so a left phrenic exeresis was done 
April 24, 1930 resulting in moderate nse of 
the diaphragm Roentgenogram (Fig 2) 
taken Jul}' 18, 1930, showmd the left dia- 
phragm high, cavities on tlie left somewhat 
smaller, but still open, some opacity m left 
base, possibly an area of atelectasis 

Following tins there wms a slow gain in 
w'eight In October, 1930, weight was 140 
pounds, a gam of about 20 pounds Patient 
wms on continuous bed rest, and under daily 
observation there w is no matenal change m 
the lung On Oct 15, 1930 he had a moder- 
ate hemorrhage At this tune w ns under treat- 
ment in Los Angeles Follow ing the hemor- 
rhage, his temperature was elevated and he 
stated that he had some pain in the left lung 
However he soon began to improve and gain 
w eight 

Qiest examination following the hemor- 
rhage showed dullness over entire left lung 
with marked increase in whispered eoiec and 
bronchial t}pe of breathing There were a few' 
rales o\er the left lung and in the right apex 
Roentgenogram (Fig 3) tiken Jan 20 1931, 

scTc prciiou<lj rcportol 
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showed the patholog)' in the right apex de- 
creased considerably, no cavity being visible 
The left lung was opaque and the diaphragm 
extremely high The heart was displaced to 
the left The cavities had now disappeared 
Under further rest treatment the patient con- 
tinued to gain in weight, and sputum was re- 
duced At present the weight is 181, a gain of 
41 pounds since the atelectasis Patient is 
non able to be up and about, and hopes to 
return to work shortly Undoubtedlj' the mas- 
sive atelectasis developed at the time of the 
hemorrhage, in October, 1930 There prob- 
ablv was a partial atelectasis, however, as seen 
in the last roentgenogram prior to the hemor- 
rhage 

This case shows well the beneficial effects 
of atelectasis which, in this instance, resulted 
in closure of cavities and an apparent arrest 
of the disease 

Case 2 A R male, aged 45 Developed 
tuberculosis in 1914 Was quite ill in 1917 
and was told he had pneumonia Rested 27 
months and improved steadily In 1919 he was 
able to return to work and has felt well up to 
the present time, except for an occasional pain 
in the left chest 

Examination Maj^ 28, 1930, showed retrac- 
tion of left chest, with diminished expansion 
The apex beat was displaced to the left The 
left lung was dull and the breath sounds ab- 
sent m base and amphoric in apex There 
were a few dr}' crackles posteriorly on tlie left 
Marked spinal curvature to right Weight 150 
(normal 150) Sputum negative 
Roentgenogram (Pig 4) dated Nov 13, 
1931, showed a massne atelectasis of the left 
lung with a marked displacement of the heart 
and trachea Diaphragm was high but not 
well Msuahred There was a decided scoliosis 
of the s])inc to the right This latter was due 
to the contraction of the fibrotic left lung, with 
narrowing of the interspaces and a resultant 
Liwing of the spine 

In this case the atelectasis undoubtedh oc- 
curred m 1917 at the time he was told he had 
pneumonia Marked chnieal improvement 
with an arrest of ilie disease is also demnn- 
slrateil m tins ease 

'Uri^tlrl 1)- fdutic ) „f I r IInlnir< M I) 


Case 3 C J , female, aged 42 Developed 
tuberculosis in Summer of 1930 Had a severe 
cough, W'lth w'eakness and loss of w'Cight 
Sputum was positive in August, 1930 Rested 
at home and show'cd improvement, gaming 
w'eight, and temperature remained normal 

Roentgenogram (Fig S), taken Aug 25, 
1930, show'ed heart, trachea, and diaphragm 
in normal positions, with some infiltration in 
the nght apex In the left there W'as scattered 
infiltration throughout, w'lth a small cavity be- 
hind the second interspace 

Examination in December, 1930, showed a 
few medium rales m the right apex On the 
left there was slight impairment of resonance, 
with medium coarse rales m upper part of 
chest Breath sounds w'ere slightly diminished 

Roentgenogram taken Dec 12, 1930, showed 
some fibrous infiltration m the right apex The 
left lung field was slightly narrow'ed and hazy 
In the upper part of the left lung there w'as a 
caseo-ulcerative infiltration Scattered 
throughout the lower portion of the left lung 
were numerous small areas of caseous pneu- 
monia The base of the heart w'as displaced 
slightly to the left The left diaphragm w'as 
depressed It is possible that there w'ere areas 
of atelectasis m the upper part of the left lung 
at this time, along with the other patholog} 
The cardiac displacement and slight haziness 
would indicate this 

Patient showed only slight improvement and 
on April 26, 1931, developed pain m the left 
chest, and high temperature Her cough in- 
creased and she noticed some shortness of 
breath, and mild cvanosis of nails Examina- 
tion of the chest on April 29, 1931, revealed 
dullness over the left chest, with diminished 
brcilh sounds in the base Whispered pccto- 
rilotju} was present in the apex Position of 
heart is not recorded The elevation of tem- 
perature continued for about two weeks, and 
the cough improved somewhat Patient began 
to feel better, but ran an afternoon tempera- 
ture 

Roentgenogram (Eig 6) taken Mav 14, 
1931, showed a massive atelectasis of the left 
lung with some areas in the apex suggesting 
cavities The heart was displaced to the left 
and the dtapiiragm was high The nght apex 




Fig 7 C-isc 3, May 17, 1931 Effect of 

pneumothorax, with a return of mediasbnum, 
diaphragm, etc, to normal position. Cavity 
held open by apical adhesions 


appeared improved Physical examination re- 
vealed condition about the same as on April 29 
On May IS, 1931, artificial pneumothorax 
was instituted The initial reading could not 
be obtained because of the marked negative 
pressure After 350 c c of air were given, the 
resultant pressure was —9 —5 Since then, 
the patient has continued under pneumothorax 
and has improved considerably, but she still 
has slight temperature, some cough, and the 

sputum remains positive 

Roentgenogram (F.g 7) 

1931, shows a fair compression of ^e 
lung Cavity m apex of compressed ung, 
however, is held open by adhesions The heart 
Ls returned to its normal Position ^nd the 
dianhragm is down There is some fluid pres 
t mTplen-al space, a tet. ptrenm 

- p'»- 


mart of thh caw pw' 


tously reported 


risy in the right lung In July, 1930, she had 
a small hemorrhage and since then has been 
running an afternoon temperature 

Examination Nov 4, 1930, showed In 
right chest diminished expansion and medium 
rales, base up Percussion note was fairl} 
resonant and no cavity signs were made out 
In the anterior mid-portion of the left lung 
there were a few medium rales Weight, 106 
(normal, 145) 

Roentgenogram (Fig 8) taken Nov 5, 
1930, showed scattered fibrous infiltration in 
right upper, with a suspicious area of cavita- 
tion The right diaphragm ivas slightly ele- 
vated, and there was an opaque area in the 
base near the heart, the heart being slightl} 
displaced to the right There -was some dif- 
fuse caseous infiltration in the mid-portion of 
the left lung Under the fluoroscope there 
was slight restriction of motion of the right 
diaphragm The opaque area in the right 
base was first thought to be a localized tuber- 
culous pneumonia However, this remained 
stationary, and in all probability w^as an ate 
lectatic area Under rest, condition improved 
somewhat, and patient gained 20 pounds m 
weight, but she continued runnmg a dad} 
temperature 

A roentgenogram taken Jan 12, 1931, now 
show'ed a definite cavitjf in the right apex, also 
a slight increase m pathology in the left lung 
Monthly physical and fluoroscopic examina- 
tions were made, and patient was seen dailj 
On Feb 18, 1931, she complained of some 
pain in the right chest, with an increase in 
cough Temperature rose from 99 5 to 101 0 
and pulse from 95 to 115 She did not com- 
plain of shortness of breath or palpitation, but 
slight cyanosis was present Chest examina- 
tion now revealed dullness over the right lung, 
avith absence of breath sounds in the lower 
part The breath sounds were amphoric in 
character in the apex The r lies had disap- 
peared, and the heart beat could be felt to the 
right ot the stenium Fluoroscopic examina- 
tion on February 18 showed an atelectasis on 
the right side 

Roentgenogram (Fig 9 over-exposed) 
taken Feb 20 1931, showed trachea and heart 
markedh displaced to the right and the riglit 
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Tig 8 Case 4 No\ 5, 1930 
CaMtj in ri^ht apex, ivath atelec- 
tatic area in base Diaphragm 
shows slight eIe\ation 


Fig 9 Case 4, Feb 20 1931 
Atelectasis of right upper lobe 


Fig 10 Case 4, March 28 1931 
Shows effect of artificial pneumo- 
thorax with return of \iscera to 
normal position Ca\ity still open 
in nght apex 


(Inpliragm high The cavit}' in the right apex 
was now well distinguished The atelectasis 
was confined chief!} to the upper lobe The 
patient did not complain of much discomfort 
Artificial pneumothorax was instituted on 
Teh 20 1931 The initial manometer reading 
could not be obtained as the fluid was sucked 
o\er the top Patient was given 375 cc of 
air, the resultant reading being — 6 — 2 Under 
the fiuoroscope the heart was seen in its nor- 
mal position and the diaphragm w'as depressed 
Patient improved somewhat under pneumo- 
thorax but still ran a temperature and sputum 
was posituc 

Roentgenogram (Fig 10) taken March 28, 
1931 showed a partial pneumothorax the caa- 
iti Ik mg held open be adhesions Heart and 
(liaiiliragm were seen in normal position A 
nght iihreiiic exeicsis was done on Mae 25, 
1931 with the 1io|k that the eaeite eeould 
elost Koeiilge nogram fPig 11) taken on 

Mae 16 1931 slioeeed eonsulerahle eleeation 
of tile diaphragm eaeite hoeeeeer being still 
prisent Patient returned to her home on 
Mae 25 1931 hut eeas not able to eontinue 
piieuiiiotliorix '^Ik soon dee eloped fluid eeith 
the aliMirplioii of the air and tor a eehile hatl 
a storme time She returned lor exaninia- 
lion on \oe 22 1931 eehtn her eoiulition eeas 
IMior the weight haemg dropped to 98 pounds 
Koentgeiiogratii ( 1 ig 12) taken \o\ 22 


1931, shoeved a homogeneous opacity over the 
right lung, evith the exception of the apex, 
w'here there was a large cavity The heart 
and trachea eeere displaced to the right The 
right diaphragm could not be seen There 
w’as a slight curvature of the spine to the nght 
The interspaces were narrow^ed slightly There 
w'as a possibility of fluid still being present in 
the right pleural space (Tapping will be at- 
tempted ) The patholog} of the left chest 
has resolved 

This case is extremel} interesting in that it 
shows successive atelectasis de\ eloping, with 
a return to normal position ot the heart, dia- 
phragm, etc, with the use of pneumothorax 
In addition, it demonstrates the lack of expan- 
sion of an atelectatic lung following the use of 
artificial pneumothorax, and also it plainl} 
shows enlargement of apical canties in these 
cases Thoracoplasti or a paraffin pack will 
undouhtcdl\ ha\e to he resorted to in this case 
when patient’s condition will permit 

Case 5 P D female aged 26 First seen 
Aug 13 1929 First noticed s\mptoms m 
Mae 1929, following a cold Had see ere 
cough with some pain in right lung Sputum 
positnc Has been resting 24 hours daih 
since 

Lxamiiiation on Aug 13 1931 showed In 
right chest diminished expansion in the upper 
part with diminished resonance Distant 


RADIOLOGY 


2=;8 

uliispercd pectonloqu) in upper pait, and a 
few fine medium rales in mid-portion and 
coarse rales in upper Under the fluoroscope, 
right diaphragm motion shghti}' restricted 
Weight 92 pounds (normal 98) 



Fig II Case Maj 16, 1931 Shows 
rise in diaphragm following phrenic c\- 
eresis cant) not closed 


Roentgenogram (Fig 13) Sept 5, 1929, 
showed base of heart displaced to right and 
slight elevation of right diaphragm In the 
mid-portion of the upper lobe there was a fair- 
ly homogeneous density, probably from a 
localized atelectasis, m which were areas of 
lesser density There was some infiltration in 
the left lung behind the first rib On Sept 
8 1931, patient had a moderate hemorrhage 
’on Sept 10, 1931, pneumothorax was in- 
stituted on the right side The initial manom- 
eter reading u as -10 -7 Patient was given 
200 cc of air, and the reading 
Fluoroscopic examination on Sept Id, ivdi, 
showed a partial compression of the upper 
lobe, heart and mediastinum m normal posi- 
tion Pneumothorax has been continued 
Roentgenogram (P.g W) taken Tan 9 
1930. shows a partial collapse ^ 

lung with adhesions m tlic apex, the heart m 

„„™al position snti the ’'to,; 

nressed A phrenic exeresis has recen } 

moflioni. Patiei- I™ tos t Z 

pro\emcnt, does not coug , 


pectorntion It will be interesting to see if re 
expansion will occur when pneumothorax is 
discontinued 

The area in the right upper lobe would 
probabl}' be considered a pneumonic area b\ 
many, but we believe that it is possibly a par- 
tial or localized atelectasis, with some pneu- 
monic infiltration and cavitation The demon 
stration of the displaced heart and trachea 
with the slight elcration of the diaphragm and 
the marked negative initial pneumothorax 
readings, strengthen the possibility of an ate- 
lectasis A simple pneumonic infiltration would 
not as a rule cause displacement of tlie heart 
and trachea or elevation of the diaphragm 

Case 6 E N female, aged 32 Devel- 
oped tuberculosis in December, 1928, and un- 
der rest treatment improved slightly Had in- 
termittent pam m both sides of the chest For 
the past few months has had periodic upsets 
w'lth chills and high temperature, which would 
last a few' da}S She noticed that her sputum 
was decreased at tliese times raised about 
four ounces sputum daily 

Chest examination Oct 14, 1930, revealed 
a few' scattered rales over the right lung On 
the left there was dullness base up, and dimin- 
ished breath sounds A tew' crackles were 
heard over the left lung 

Roentgenogram (Fig 15) taken on Oct 15, 
1930 show'ed opacit) of the left lung, in wdiich 
could be seen a tairly large cavity The heart 
was displaced to the left and the diaphragm 
was high 

Patient’s weight was 128 (normal, 130) 
Sputum was positive She usually ran a daily 
temperature and continued having penods 
when she would run liigh temperature with 
reduction ot sputum due to blocked drainage 
Artificial pneumotliorax was attempted a num- 
ber of times hut there was no pleural space 
tree A lett phrenic cxcresis was done Nov 
12 1930 resulting m onI\ a slight rise of the 
diaphragm and there was no further improve- 
ment On Tunc U a thoracoplasty was done 
reco\cr\ was good Snicc then the jiaticnt 
has been greatic improved with a marked re- 
duction in sputum Temperature lias been 
normal and she is now on eaereise 

‘IWrt of Ihi <■ P'f'imi Iv riiKrtol 
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Fig 12 Case 4 No\ 23, 1931 Return of 
displacement of \isceri after discontinuing 
pneumothorax ca\ity in apex increased in 
size 


Roentgenogram (Fig 16) taken Sept 22, 
1931, shows the result of the thoracoplasty on 
the left In this case films taken prior to the 
atelectasis could not be obtained, and a careful 
historj did not reveal the time of its occur- 
rence 

Case 7 AG, male, aged 30 First seen 
April 27, 1928 Tuberculosis first diagnosed 
in 1923 Had severe cough and loss of weight 
Treatment consisted chiefly of rest Had 
pleurisi at various times on both sides No 
histon of acute upsets or hemorrhage 
Weight 131 (normal 156) Examination 
showed diminished expansion of the left chest 
with dullness apex to base The breath 
sounds were absent in the base and amphoric 
in the apex few fine incduim r lies in the 
ajKx 

Roeiugenogr mi (Eig 17) taken Mae a 
1928 shows a marked opacitv oeer the left 
lung with heart and traehea displaeed into 
lift elust Diaphragm was high In the 
apex there were areas of lesser densite sug- 
gestive of cavilalion S|nituin was positive 
remiierature ranged to 100 inilse 95 I’n- 
tunt cmighed eonsulerablv and exjKctorated 
ibdut two ounees daiK Had periodic U]isets 
oi temiurature and gistiae disturbances 



Fig 13 Case 5, SepL 5, 1929 Triangular 
atelectatic area in right upper lobe cavi- 
ties present in opaque area slight cardiac 
displacement and elevation of the nght 
diaphragm 


From pneumothorax, instituted June 6, 
1928, the initial reading could not be obtained, 
due to marked negative pressure Patient was 
given 300 c c of air, and the resultant reading 
was — 5 — 4 Heart and trachea returned to 
normal position, as seen under the fluoroscope 
Roentgenogram (Fig 18) August 24, 1928, 
shows three-fourths compression of left lung, 
cavities m apex held open by adhesions , heart 
m normal position , left diaphragm depressed 
Later fluid developed, but the pneumothorax 
was continued vvitli frequent aspiration until 
March, 1930 Air pocket decreased in si7C 
slow 1} 

There was marked clinical improvement 
sputum liecame negative Pneumothorax was 
discontinued because of loss of pleural space 
and difficultv in obtaining reading Roentgen- 
ogram taken Feb 1, 1930 shows heart and 
trachea displaced to riglit and diaphragm ele- 
vated There is an area ol pneumothorax 
along the lateral border The left lung is still 
opaque 

On Mav 24 1930 a lett phrenic cxercsis 
was done and patient has still continued to 
improve Weight is now 176, temperature 
normal no cough or sputum 

Roentgenogram (Tig 19) taken Mav 11 
1931 shows the atelectasis oi the Icit lung, 
with conlraetion of the interspaces and sco- 
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whispered pectoriloquy in upper part, and a 
few fine medium rales m mid-portion and 
coarse rales m upper Under the fluoroscope, 
right diaphragm motion slightly restricted 
Weight 92 pounds (normal 98) 



Fig 11 Case 4, Maj 16 1931 Shows 
rise m diaphragm following phrenic ex- 
eresis cavity not dosed 


Roentgenogram (Fig 13) Sept 5, 1929, 
showed base of heart displaced to right and 
slight elevation of right diaphragm In the 
mid-portion of tlie upper lobe there was a fair- 
ly homogeneous density, probably from a 
localized atelectasis, in which were areas of 
lesser density There was some infiltration in 
the left lung behmd the first rib On Sept 
8, 1931, patient had a moderate hemorrhage 
’on Sept 10, 1931, pneumothorax was in- 
stituted on the right side The initial manom- 
eter reading was -10 -7 Patient was given 
200 cc of air, and the ''fading was --5 3 

Fluoroscopic examination on Sept 13, iy3i, 
showed a partial compression of 
lobe, heart and mediastinum in normal posi- 
tion Pneumothorax has been „ 

Roentgenogram (Fig H) ta en J . 

provement does not cough, and has 


pcctoration It wall be interesting to see n re 
expansion wall occur when pneumothorax is 
discontinued 

The area m the right upper lobe would 
probably be considered a pneumonic area b\ 
many, but we believe that it is possibly a par- 
tial or localized atelectasis, with some pneu 
monic infiltration and cavitation The demon 
stration of the displaced heart and trachea, 
with the slight elevation of the diaphragm and 
the marked negative initial pneumothorax 
readings, strengthen the possibility of an ate 
lectasis A simple pneumonic infiltration w'ould 
not as a rule cause displacement of the heart 
and trachea or elevation of the diaphragm 

Case 6 E N female, aged 32 De\el 
oped tuberculosis in December, 1928, and un- 
der rest treatment improved slightly Had in- 
termittent pain m both sides of the chest For 
the past few months has had periodic upsets, 
with chills and high temperature, which would 
last a few' days She noticed that her sputum 
w'as decreased at these times raised about 
four ounces sputum daily 

Chest examination Oct 14, 1930, revealed 
a few' scattered rales over the right lung On 
the left there was dullness, base up, and dimin- 
ished breath sounds A few' crackles were 
heard over the left lung 

Roentgenogram (Fig 15) taken on Oct 15, 
1930, showed opacity of the left lung, in w'hicli 
could be seen a fairly large cavity The heart 
W'as displaced to tlie left and the diaphragm 
W'as high 

Patient’s weight was 128 (normal, 130) 
Sputum was positive She usually ran a daily 
temperature, and continued having penods 
w'hen she would run high temperature witli 
reduction of sputum, due to blocked drainage 
Artificial pneumothorax was attempted a num- 
ber of times, but there was no pleural space 
free A left phrenic exeresis was done Nov 
12 1930, resulting in only a slight rise of the 
diaphragm , and there w'as no further improve- 
ment On June 15 a thoracoplasty was done, 
recover) was good Since then the patient 
has been greatly improved, with a marked re- 
duction m sputum Temperature has been 
normal and she is now on exercise 

5Part of til*'* prcvion^Ij rcportctl 
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Fig 18 Case 7, Aug 24 1928 Results of arti- 
ficial pneumothoraN: on the left 



Fig 17 Case 7, Ma\ S 1928 Xtilcctasis of 
lift lung ca\it\ in apc\ trachea heart, and 
Tight pulniouarj arten displaced to left 


and (111 Mareli 7, 1910 died ot a massne heni- 
orrliage 

Tins case jirolnlih shows a gradual dcvcl- 
oimiem of a masstee ateketasis as described 
h\ (ilenn (7) Its onset was slornn being 
first mistaken lor ])neumonia Had we been 
in a iKisition to !n\e taken a roentgenogram 
It tile time (It iteketasis we would undoubt- 
edl\ ba\e loiiiid more than the jilusieal signs 
indicated at first 

C ist 'I 1 W mile iged '^4 rubercu- 



Fig 19 Case 7, Mae 11, 1911 Shows dis- 
placement of eiscera with comiilete absorption of 
piKumothorae scoliosis to right Case apjiar- 
cntle arrested 


losis first dee eloped m 1924 Lnder rest treat- 
ment, condition did not improec Some pleu- 
rise It that time on left side, and an oceasional 
small hemorrhage Plnsical e\amination as 
recorded in October, 1926, showed slight im- 
pairment of resonance oeer left lung breath 
sounds being slightle diminished in the left 
lower In the right upper part ol the chest 
there were medium coarse riles right side 
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Fig 14 Case 5, Tan 9, 1930 Shows return „ ic <- 

to normal position of viscera and closure of /‘'S Case 6 Oct 15 1930 Atelectasis 

caritics b 3 artificial pneumothorax upper lobe, with caiities 


hosts of the spine to the right , no cavities are 
visible 

This case also shows the value of artificial 
pneumothorax, and that re-expansion did not 
occur with discontinuance of pneumothorax 

Case 8 E W, male, aged 29 Tubercu- 
losis first developed in 1926 with right pleu- 
ns)', cough, and loss of w eight Sputum was 
positive Patient rested for three 3 ears, but 
had periodic upsets Examination on Nov 2 
1929, showed resonance fair over both lungs 
There were a few medium rales over the right 
upper portion In the apex of the left lung 
there was a distant bronchial breathing Over 
the entire left lung there u ere medium coarse 
rales Fluoroscopic examination showed good 
motion of both diaphragms, with scattered 
infiltration through the left lung Heart was 


in normal position 

Roentgenogram taken Ma 3 ' 29, 1929 showed 
scattered small calcified areas over the right 
lung The aortic area was wudened In the 
left apex a cavity was seen and scattered 
throughout the left were areas of infiltration 
Amount of sputum in 24 hours was 2 ounces 

On Dec 14, 1929 patient developed a 
coSi rose ,0 100" C.an,- 

mation revealed diminished breath sounds in 
left base Two dajs hter cavitj signs devel- 
oped m the apex of the left lung and the heart 


was found shifted to the left Temperature 
was 101° Cough was harsh and patient be- 
came slight!}^ hoarse Some blood was present 
in sputum A friction rub developed over the 
precordium Examination made on Dec 30, 
1929, showed dullness over the entire back and 
reaching into the axilla on the left The 
breath sounds over the entire back were 
bronchial in character, and there were coarse 
rales over the anterior chest The heart was 
marked]} displaced to the left Temperature 
persisted about 103° pulse 136 

Patient was seen every few days following 
this, and show ed some slight improvement 
Lung condition remained the same He was 
moved to the hospital on Jan 14 1930 where 
a roentgenogram was taken This showed a 
massive atelectasis of the left lung heart 
markediv displaced to the left Part ot the 
right lung could lie seen to the lett ot the 
spine In the Ivtt apex was a large cavitv 
diaphragm was not visualized Patient re 
mained in the hospit d temperature ranging 
trom 99° to 102° pulse Irom 1(K) to 120 
Fluoroscopic examination later showed condi- 
tion of lung al.ont Ihe s ime except e ivit} in 
Iclt apex w IS slighlh larger dM[ihragin was 
elevated Pneuniothor ix w is itlemplcfl I el) 

7 , 1930 liut patient t nnted nid ,( uas not at- 
tempted igun I’ltient gamed onh slighth 
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Tig 17 Cnsc 7 1 1928 ■Xttli.cliMS of 

Uft lung ciMlN in iiHX tmclica heart and 
riglil iJiihnonan artcr\ displaced to left 


tinl on Mirth 7, 1*H() ditd of a mit>si\t Ittiii- 
orrlnjit 

Tills list proliahh shows 1 gradual dc\cl- 
o[)iiiiiit of a niassitt atckctasis as described 
bi (iltnn (7) Its onset was stornie being 
lirsi tnistakeii lor ])neiinionta Had we been 
111 i position to bate taken a roentgenogram 
at tin tune ot ateUetasis we would iindoubl- 
edh liaet lotind more tliaii the plnsiea! signs 
iiidicatt d at lirsi 

t ist I \\ male aged Id Ttibereii- 


Fig 19 Case 7 Mae 11, 1931 Slums dis- 
placement of eisccra with comiilcte alisorption of 
pneumothorax scoliosis to right Case apiiar- 
cntlj arrested 


losis first dee eloped in 1924 Liider rest treat- 
ment eonditton did not improee Some plcu- 
nse at that lime on left side, and an oceasional 
small hemorrliage Plnsical examination as 
recorded in October, 1926, showed sliglit im- 
painnent of resonance o\er lett lung breath 
sounds being sbghtle diminished in the left 
lower In the right upper part of the chest 
there were mediiini coarse rdes right side 
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Fig 14 Gisc S, Jan 9,1930 Shows return -c n- ^ 

to normal position of viscera and closure of ’S 15 Case 6, Oct IS, 1930 Atelectasis 

caMtics bt artificial pneumothorax *'^•1 upjier lobe, with entities 


hosts of the spine to the nglit , no cavities are 
visible 

This case also shows the value ot artificial 
pneumothorax, and that re-expansion did not 
occur with discontinuance of pneumothorax 

Case 8 E W , male, aged 29 Tubercu- 
losis first developed in 1926, with right pleu- 
risy, cough, and loss of weight Sputum was 
positive Patient rested for three years, but 
had periodic upsets Examination on Nov 2, 
1929, showed resonance fair o\er both lungs 
There were a few medium rales over the right 
upper portion In the apex of the left lung 
there w as a distant bronchial breathing Over 
the entire left lung there were medium coarse 
rales Fluoroseopie examination showed good 
motion of both diaphragms, with scattered 
infiltration through the left lung Heart was 


in normal position 

Roentgenogram taken May 29 1929, showed 
scattered small calcified areas over the right 
lung The aortic area was widened In the 
left apex a cavity was seen, and srattered 
throughout the left were areas of infiltration 
Amount ot sputum m 24 hours w as 2 ounces 
On Dec 14, 1929 patient dei eloped a 
cough and temperature rose to lOQ- Txarn- 
mation reiealed diminished breath . 

left base Two dais later caiiU signs dciel- 

nf ih( left lung and the heart 
oped in the apex of the ten lung 


was found shitted to the left Temperature 
was 101° Cough was harsh and patient be- 
came slightl> hoarse Some blood w'as present 
in sputum A friction rub developed over the 
precordium Examination made on Dee 30, 
1929, showed dullness over the entire back and 
reaching mto the axilla on the left The 
breath sounds over the entire hack w'cre 
bronchial in character, and there w'cre coarse 
rales over the anterior chest The heart was 
markedli displaced to the left Temperature 
persisted about 103° pulse 136 

Patient was seen ever} few da>s following 
this, and showed some slight improcement 
Lung condition remained tlie same He was 
moved to the hospital on fan 14 1930, where 
a roentgenogram was taken Tins showed a 
massive atelectasis ot the left lung, heart 
markedh displaced to the lett Part ot the 
right lung could be seen to the left of the 
spine In the left ajiex was a large eavite 
diaphragm was not visuali7ed Patient re- 
mained m the hospital lemptrature ranging 
from 99 to 102 puK^ ironi UK) to 120 
Fluoroseopie exammition later showed condi- 
tion ot lung about the smie except eavit) III 
left apex was slighih larger di iphragni w is 
cle\attd Pneumothorax u is iltempted I eh 
7, 1910 hut patient tainted md it w ,s not at- 
tempted again Patieiil gamed onh slightk 
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SUMMARY AND CONCLUSIONS 

Atelectasis has in the last few } ears taken 
its place as a -complication of pulmonary 
tuberculosis, and offers an explanation of 
mani of the heretofore obscure opacities as 
seen m the roentgenogram It undoubtedly 
IS the chief cause of pulmonarj^ fibrosis, 
eitlier localized or massive, in cases m which 
there is displacement of the mediastinum, 
trachea, and heart toward the affected side, 
or elevation of the diaphragm Its onset 
IS usuall} sudden, with few symptoms It 
may, however, occur successively m smaller 
or larger areas and is thought, therefore, to 
deielop gradually Scoliosis of the spine 
ma\ be the result of an atelectasis 
Its effect on tuberculosis may be beneficial 
and cause arrest of the disease in cases in 
which Its effect is opposite, some form of 
artificial compression of the lung offers the 
best results Undoubtedly m cases m which 
a localized or partial atelectasis exists, ivitli 
an open cavity, artificial pneumotliorax 
should Ik instituted before the possible oc- 
currence of a massne atelectasis, with the 
hope that when the disease becomes arrested 
and the pneumothorax is discontinued, re- 
expansion of the compressed lung will re- 
sult 

REFERENCES 

(1) SwTt I R Coll'ip<;c of the Lunc 

Jour Am Med Assn 1927 LWWIIT 
Dig 

(2) Packsrd E, N Mnssne Collapse (Atckc- 

nsis) Assoented with Pulmonarj Tuher- 
rulo';i<! "ind Tumor Am Rc\ Tuhcrc 
192S \\ III 7 

(1) H NULiTvoN C C Intrapleural Pritsurcs in 
Maism CfdHp‘'< of the 1 nne \m Jour 
Med Vi 192K Cl \\\ 1 R30 
f-l) Jtioiions H C mil Wis-nuMARK N \ 
1 urthtr “Stuih of Maisui Collapn of the 
I uiiK \cta Kadioloftica 1'130 \1 rfsc 6 
Xo 61 

( 1 ) IlrsMii 11 StiUctasi' as a Factor in the 
I volution of I hromr I ihroid Pulmonarj 
Tnlurrulosi> \m Ktv Ttihirr 1931 

Will 4(.l 

tti) Kohoi 1 \tvhctasis m Pulmonarv Tnlicr- 
ciilosis \m Iviv rnlurc 1*131 Will 
401 

(7) tiiiss I 1 M isvtv, \tvhct ISIS in Ptilmo 
nirv I pin rriilosis am! its Inatmint h\ 
Vrtilicial Pneumothorav \m Rev Tulnrc 
P*ll Will =07 


(8) Gatterdam, E \ Atelectasis (Massive Col- 

lapse) m Pulmonary Tuberculosis South- 
west Med , 1931, XV, 311 

(9) Lloyd, M S (jhronic Pulmonary Atelec- 

tasis Am Rev Tuberc., 1931, XXIII, 476 

DISCUSSION 

Dr Henry Snure (Los Angeles, (Zahf ) 
Dr Gatterdam’s theories that the bronchial 
obstruction in tuberculosis is due to dot-form- 
ing hemorrhage, caseous plug, pressure from 
enlarged lymph glands, plugging by tenacious 
sputum, and scar formation seem logical m 
view of what we know about atelectasis fol- 
lowing abdominal operations, etc One author, 
however, reports seven cases m which bron- 
choscopic examination was done and no visible 
plugging of the bronchus was found 

Dr Gatterdam treated nearly all his cases 
by pneumothorax following the primarj' ate- 
lectasis It IS to be noted that the Koch bacil- 
lus has a tendency to encourage fibrous tissue 
formation, which may account for the fact 
that m all but one of his cases the collapse was 
permanent However, m the removal of 
bronchial tumors accompanied by collapse for 
weeks and secondarj" non-tuberculous infec- 
tion m the collapsed lung, the latter will re- 
expand after the obstruction has been re- 
moved Due to fear of spreading the infec- 
tion, It vvmuld, perhaps be unwise to use 
Sante’s method of re-expandmg a collapsed 
lobe m the tuberculous types of atelectasis 
The use of the bronchoscope in tuberculous 
lung infections might also be questioned 

Dr Gatterdam has been fortunate in ob- 
serving most of his cases in his sanatorium 
In a tvpical case he reports that a routine 
film was made of a certain patient, and the 
heart was found to be in its proper position 
\ few davs later the patient had a slight rise 
m temperature with slight pain A repeat film 
showed collapse of the lower left lobe with 
the heart markcdlv displaced toward tlic left 
axilla To and tro movement of the heart was 
noted on the fluoroscopic examination Ap- 
parentlv these slight reactions to collapse arc 
due to the fact that the patient had been at 
rest for a long penod and small nre.as of the 
lobe involved were alreadv m a state of col- 
lapse, so that complete collapse caused little 
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Fig 20 Case 9, Oct 1926 Area of atelectasis in 
left lung , displacement of heart and diaphragm 
caxity behind second interspace on the left 


Fig 21 Case 9, July, 1931 Shows marked 
displacement of heart, trachea, and right 
pulmonary artery, with arrest of disease fol 
lowing a spontaneous pneumothorax which 
later absorbed Diaphragm not visualized 


showed a few medium rales m the apex 
sputum was positive, and weight was 110 
Roentgenogram (Fig 20), in October, 1926, 
showed heart and trachea displaced to the left, 

with diaphragm elevated 

In the right apex there was slight fibrous 
infiltration The left lung field was contracted 
and there were numerous areas of what ap- 
peared to be caseous infiltration scattered 
throughout There was a cavitr behind the 
second nb on the left, and a fairly heavy' den- 
sity m the base The cardiac displacement and 
the elevated diaphragm indicate an atelectasis 
and undoubtedly the areas first considered 
small areas of caseous pneumonia were m 
reality atelectatic Under rest treatment con- 
dition remained about tbe same 
an ideal case for pneumothorax, vet he 

'“^September, 1929, had a sa.ere hemor- 

rhaee and also developed severe pam m left 
rnage, auu Uveath Percussion 

r':r a -.-. o; 

r (.r; =Ter:hhd^'.. a.. - 

;rahor::ra::nhrhaa»»»naed.o 

the present time 


Roentgenogram (Fig 21) taken in July, 
1931, shows heart extremely displaced into left 
chest, marked deviation of the trachea, and 
left diaphragm high The nght lung is em- 
phy'sematous and extends bey ond the spine on 
the left side, the left lung is opaque and con- 
tracted , the interspaces on the left are nar- 
rowed At the present time patient is swnp 
tom-free except for slight dy'spnea Sputum 
IS persistently negative and tlie temperature 
normal This can be considered an arrested 
case It demonstrates two things the devel- 
opment of a spontaneous pneumothorax on an 
atelectasis, and the phenomenon seen in pneu- 
mothorax cases m which the lung does not re- 
expand A displacement similar to that of 
massive atelectasis occurred, due to the 
marked negative pressure produced by the ab- 
sorption of the air contained m the pleura 
Undoubtedly this lung is now a hard fibrotic 
mass, the same ns seen in an atelectatic lung 
which docs not rc-expand 

The main difference between tliese two 
types IS that in atelectasis the air in the lung 
cells IS absorbed producing the marked nega- 
tive pressure, while in the case of pneumo- 
thorax III which the lung has become fibrotic, 
the air in the pleural cavity is absorbed 
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reaction In iny work m a general hospital, if 
I were to see such a case brought in with tu- 
berculous changes in the lungs, I would be 
inclined to believe tliat displacement of the 
heart was due to a fibrosis pulling the heart 
over, rather than a collapsed lobe No doubt I 
have made such mistakes in the past 

Now that atelectasis in tuberculosis has been 
called to our attention, I am sure that we will 
all be looking for sueh a condition m the fu- 
ture and many more cases will be reported 


Dr M L Pindell (Los Angeles, Calif ) I 
am reluctant to discuss Dr Gatterdam’s paper, 
for I have recognized only a few cases of ate- 
lectasis in my work in tuberculosis, and, there- 
fore, feel that I am not qualified 
In 1930, my attention was first called to ate- 
lectasis on a large scale in an exhibit made by 
the University of California, adjoining one I 
had on tuberculosis I asked the exhibitor if 
he could pick out any cases of atelectasis m 
mv exhibit The result rvas that he found two 
which he thought were atelectatic lungs 
I think we should give Dr Gatterdam a 
great deal of credit for elaborating on this 
father new subject He has shown many 
cases and most ot them appear to be proven 
fSe 'cases that have occurred over-night) 
Therefore, there is no doubt but that atelec- 
Sroccurs more frequently than we have 
m esoecially partial atelectasis Per 
though , P y tuberculo- 

Tlh^pSnr-n the terminal bronchi 
and for Vs reason the bronchoscopist has 

faded to roentgenologist call 

It seems good ^ 

our attention th enlightening 

the dead The pathologist 

than to collapsed lungs, but 

has called our m favor of 

torrdXsive collapse 

- ^ xfh^sr offhV 

according to “Pf^nj^rgement of the cavi- 
rrVbaS; -tbcr retractive phenome- 


non We know that there are tremendous 
static forces of retractive nature m these cases 
of massive collapse Under such conditions 
with retraction enlarging cavities, it appears 
there is no hope for the cavities other than 
surgery I would like to ask it my conception 
of that IS correct 

I remember one case in the medical school 
The patient had a narrow band of dense tissue 
down the left side of the thorax The heart 
and mediastinal structures were displaced 
completely to the left side, with a part ot the 
right lung appearing to the left of the sternum 
Fortunately, she did not have a cavit) 

I would like to have you answer the above 
question, if you please 

Dr Maxim Pollak (Peoria, III ) I Re- 
lieve that, in addition to the tiT^ of cases Dr 
Gatterdam has shown, we meet wnth atelec- 
tasis rather frequently m the course ot arti- 
ficial pneumothorax treatment When we col- 
lapse the lung to such a high degree tliat it 
shows up on the x-ray film as a small dense 
shadow we have produced an artificial ate- 
lectasis bv our treatment 

I would like to ask the Doctor if he has seen 
the shitting of the mediastinal structures to a 
normal position wnth the use of phrenico- 
exeresis 

I have under mi observation a case ot mas- 
sive atelectasis which developed last Febru- 
an, in which the heart is entirely on the right 
side, the afflicted side We have tried to do 
everything in that particular case including 
pneumothorax but we have not succeeded m 
relieving the condition I am wondering if 
with phrenicotomi we could shift back the 
mediastinal structures to their normal position 

Dr Pall C Homrs (Chicago 111 ) I 
have been brought up to believe that the medi- 
astinal displacement to the affected side so 
frequenth seen htc in unilateral tuberculosis 
IS due to fibrosis of lung and pleura followed 
by contraction of fibrous tissue Hut Dr fiat- 
terdam proves conclusiveh tint in manv 
cases at least the condition is atelectasis with 
out pleural adhesions komt of hts slides in 
which the roentgenogram made after pneumo- 
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thorax demonstrates a completely atelectatic 
lung w ithout any evidence whatever of pleural 
adhesions, are literally astonishing 

Dr. Gatterdam (closing) In answer to Dr 
Siiure’s question regarding the presence of tu- 
berculosis elsewhere m the lung, we find that 
cavities are usually visible in the upper lung 
field of the involved side There also is usually 
infiltration or caseation present in other parts 
of the lung In addition, there may be activity 
in the opposite lung 

The case in which the atelectatic lung re- 
expanded was reported previously It occur- 
red folloiving a hemorrhage Artificial pneu- 
mothorax was attempted but was unsuccess- 
ful because of lack of free pleural space A 
phrcnico-exeresis was done, followed by a 
blood transfusion The atelectasis occurred 
three days following, and aeration did not take 
place until about ten days later Unfortunate- 
ly we could not follow this case roentgeno- 
graphically during this time, but, from physical 
examination, aeration seemed to progress 
slowly 

\s stated before, cavities, especially' those in 
an upper lobe, that are not closed by the 
atelectasis as a rule tend to enlarge Contrac- 
tion ot the lung undoubtedly plays an impor- 


tant part in this enlargement, pnmarilv caused 
by the marked negative pressure, and, possibly, 
secondarily by the resultant fibrosis which 
occurs 

It atelectasis has occurred, cavities previous- 
present mav have become closed or may not be 
seen through the opacity Ot course, we must 
remember that in the cases here reported tu- 
berculosis was only considered Atelectasis 
may occur m any chronic lung infection such 
as bronchiectasis, malignancy, or abscess for- 
mation In tuberculosis, it cavities are not 
seen followmg an atelectasis, m all probability 
they will be found it an earlier film has been 
made However, I do not wish to make the 
statement that a cavity must be present 

In cases m which phrenico-exeresis is done, 
we have not seen the heart and mediastinum 
return to their normal positions The addi- 
tional rise or paralysis of the diaphragm many 
times helps to close cavities 

If possible we should determine whether or 
not atelectasis is likely to occur and institute 
pneumothorax before its development It is 
possible, if this is done, that re-expansion of 
the lung may occur when the pneumothorax 
IS discontinued, whereas after it is instituted 
on an atelectatic lung, re-expansion is not the 
rule 
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1 IXTKODl’CTIOX 


S IXCl the dc\clopmcnt of high \oltagc 
x-r i\ tiiliLs ojiLrating at loltages of 
the order of a iiiillion \olts the ques- 
tion ot ulcqu itc protection for tlio-'C cn- 
gigcd 111 ihii work against the Nerv jiLnc- 
iratiiig ganim,i-r i\ s which irc )iroduccd an 
apprcii ililt IrKiionot whali p isscs through 
uhitcitr liKldiiignui be used h is bctonic 
ot consider ililc importance More ind 


Itffffc ilir Sucirl) u{ 

ihc '•‘cv ctitrct 111 \mnul McctiiiK sii 
‘•‘V 4 I II brf (fi ''icictv of 

J*lui M nVm I iH\rr it> l)ic I" WU 


Noriti \mcr»ca 

Ijiui No\ 
H>wtcnc of iKe 


more laboratories are expending eftorts in 
this direction a clecelopment which makes 
not onI\ possililc but practical the use ot 
such tulles lor medical applications Rongli- 
I\ speaking, an x-rav tulx operating^ at a 
million \olts and 4 nia gues olT as much 
radiation as would be obtained Ironi 1,000 
grams of radium, and when 4 or 5 inches ot 
lead Is Used to shield onli 4 or 5 grams of 
radium the magnitude of the protection 
proiilem for those working with such lubes 
Is readilc seen 

I or tills reason it sttined i ahiable to per- 
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form some experiments with highly filtered 
gamma-ra\s from radium in order to ascer- 
tain the dangers from exposure to such 
penetrating radiation Estimates of the 
protective measures required and the dan- 


gross biologic effects of whole-body expo- 
sure to radiation of this hardness of \oItage- 
eqiiivalent do not appear to be available in 
tlie literature It might also be remarked 
that an x-ray tube operated at, say, 1,500,- 



Fig 1 Diagram showing method of exposure of rats to radium 


gers involved doubtless might be made from 
previous work, but for comparison it ap- 
peared desirable to have data on exposures 
to gamma-rays from radium from which all 
soft components were filtered out, tlius ap- 
proximating the quality of the radiation 
which passes through the protective screen- 
ing of a very high voltage tube 

It may be well to point out that m the 
usual clinical application of ‘f ^ 

heavy filtration a considerable ^ 

1 f nn Ins a wave length equivalent of 

T m 300 000 to 600.000 lolts Filtering 
from 300,UUU t 

with 16 mm of lea k 

experiments. ent of 


000 volts will give out most of its radiation 
in the region below 1,000,000 volts, and, due 
to the lack of filters of higher atomic num- 
ber than lead, e\ en extremely great filtra- 
tion will hardly raise the average hardness 
of the radiation to a wave length equivalent 
of 1,000,000 lolts The experiments here 
described may consequently be considered as 
a valid attempt to obtain primary data of 
interest in connection with the protection 
problem as indicated 

II ME.T1IOD OF EXPOSURE 

A total of 83 rats was used in these ex- 
periments The stock originalh came troni 
the Wistar Institute but had been carried 
for twehe \ears b\ the School of II\giene 
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and Public Health of the Johns Hopkins 
Unnersity as a stock colon} for the De- 
partment of Physiology Of these rats, 38 
averaged 1 1 1 days at date of irradiation, 28 
averaged 64 days, and 17 were approximate- 


throughout the entire bod) of the rat 

(Fig 1) 

In addition, 16 of the 64-day-old rats 
were exposed to 2 5 grams of radium at the 
same distance but with the lead filters re- 



Al)sci»s.«. daj3 after radiation 

Ordinaleb white cell counts in thousands per cu mm blood 


1} 44 da\s old A group of 63 rats made 
up of the 38 oldest, 17 \oungcst, and 8 of 
the f)4-da\-old rats, was evpostd to 6 grams 
ot r.tdiuin filtered through 1 mm platinum, 

1 mm brass, 10 mm lead, and 5 mm cellu- 
loid It ail average distance of 41 mm from 
the midpoint ol the radium to the nearest 
side ol the r it Tor 4 additional 64-da\-old 
rat-, the celluloid was omitted Ihe rat'' 
Were put in celluloid boxes 47 mm high 
[ilaced ibove and belovT the radium box 
1 lie r iihiim capsules were spread out over a 
sun He 1 hv in eiii to give a more unitorin 
ixiMisure With this Urge source are i md 
iverige ilisi nue the expo>ure was reason- 
ahlv suuil ir < to within ihout 50 jier cent) 


moved, and for 8 of this group the celluloid 
was omitted Because of the removal of 
the lead absorption-filters this group of rats 
received approximate!} the same exposure 
to the hard components of the radiation as 
the first group using 6 grams ot radium and 
the lead filters, but with the addition ot that 
amount of soft radiation which penetrated 
the platinum and the brass The celluloid 
was used in order to reduce the beta-ray in- 
tensit} to alxiut tlie level corresponding to 
the rate of beta-rav production in the tis- 
sues Ex|)Osure times were varied troin 0 5 
minute to 17 hours in a roughlv geonietric.il 
progression It was calcul.ated according to 
ordinar} clinical data that the 2 5 gr.aius of 
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radium without tlie Je^rl > 


m 


results 

C^J Lethal Do^c —AW rats died which 
were exposed to 6 grams of radium fort 
l.o.,rs or longer W.tl. a 16-ho.,r exposure! 


con, ,„„ ''posurc time under dies, 

conditions was taken as 4 hours Of 4 t 

-eiit 3^ d7 

■rradiation Tlifle^’ ■'•fe 

r-rx In Jetuaj exposurc for tliesp 

conditions was taken as 3 hours 



deatli ensued in from 2 to 4 days, due (at 
least in part) to injury to the gastro-intes- 
tinal tract On autopsy these rats showed 
enormously dilated stomachs, filled with 
food, and hemorrhages throughout the 
mucous membranes Rats which were ex- 
posed 6 hours showed some gastro-intestmal 
symptoms, with diarrhea, but these cleared 
up in about three da\s and the rats died 
from 1 to 3 weeks later with an aplastic 
anemia One of the rats exposed 3 hours 
died from a similar anemia at the end of II 
dais The lethal exposure for 6 grams ot 


"7£=S7r" 

cTl'in “r 

inologic mdicato'r Tr!<ha,"’°'‘ 

iiMni^d 7;! rrvr 

group, winch was a 64-d.av-oIcV'^ 20-nnniitc 

exposure arrangement was 

prerioiish noted Coiint^J ^ ^ 

fore exposure, 0. I 37 ! 

- ' ‘ A 14 21 , and 35 dais 
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after exposure The count at 0 days was 
made from 1 to 4 hours after the end of the 
irradiation Since a single massive dose is 
presumably more favorable for causing a 
detectable change m blood count than the 


of from 10 to 30 minutes, 4 rats were in 
each group, and for the longer exposure 
times at least 6 rats were used m each 
group It would appear that since u ith rats 
even single doses as large as one-t\v entietli 



Fig 4 Difftrentnl «hite cell counts on rats exposed to heavilj filtered radiation (6 grams radium 
\(i inin lead 1 mm platinum I mm brass 5 mm celluloid) Exposure time, 5 minutes to 1 hour 
\bsciss.L di>s after exposure 
Ordinates differential white cell counts 


same dosage distributed o\er a considerable 
[leriod of time, these obsereations should 
gue the limiting sensitnits of the blood 
count method for detecting radiation expo- 
sure with r.its The minimum exposure 
which showed a delimtc fall in the white cell 
eovmt was about twenU minutes for the rats 
exposed to 6 grams of radium with filters 
It Is possible til It with a 1 irger group of rats 
tliin was u^ed in this test an exposure of 
10 immites would -liow a change which 
could be eoiisulered delinite The white 
cell counts ueraged fur e icli group li i\mg 
a dilTereiit exposure time are plotted m 
1 igtire 2 I or e leh of the lowest exposure 
tmies ()iil\ 2 r Us were u-ed for exiio'ures 


of a lethal dose are likeh to escape detection 
when groups of 4 indu iduals are used, a de- 
pendence on blood counts alone as a danger 
sign for workers with high \oltage tubes 
maj allow an unduh large total exposure 
to occur unnoticed Tins is particiilarlv true 
since tile possible cumulative effects of ex- 
posure to hard radiation of this tvpe are sO 
far unknown \Ithougli one cannot draw 
anv definite conclusions from the small low- 
exposure groups, it is interesting to note 
that there is an increase in white cell count 
for exposures ot 5 minutes md less 

In order to evaluate crudelv the relative 
importance of the components of the 
ganima-radiation and ot the secondarv beta- 
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radiation from the filters, eliminated in the 
above experiments using all filters, several 
groups of rats were exposed omitting sepa- 
rately tlie lead and celluloid filters Rats 
for these experiments averaged 64 da\s of 



meters 


age Two groups of rats, exposed 20 min- 
utes and 2 hours, respectively, to 6 grams 
of radium without the celluloid filter, 
showed no definite difference from the con- 
trol rats exposed using the celluloid, which 
served to reduce the secondary' betcvrav in- 
tensity to approximately that produced m 
artiues themselves W^en die 16 mm 
fead filter iias omitted die total qiianti > of 
.-oHiired to 2 5 grams which 


nearly the same level as when die 6 grams 
of radium are used with die lead, with, how- 
ever, the rat being exposed to such addi- 
tional softer components as pass through the 
1 mm of platinum and 1 mni of brass 
The latter filters could not be eliminated in 
our experimental arrangement These data 
are shown in Figure 3 

Differential blood counts ivere made on 
selected groups of the rats exposed to the 6 
grams of radium, with filters, in order to 
ascertain whether such a test was more sen- 
sitive than the total white count From the 
cun'es of Figure 4 it appears that for this 
heavily filtered radiation the differential 
count IS not appreciably more sensitive dian 
the total white count 

It IS a matter of common experience that 
the erythrocyte count is less sensitive to or- 
dinary x-ray exposure than the leukocyte 
count A similar result was found for die 
radiation used m these experiments That 
die red blood cell counts were consistent 
with the white cell counts may be seen from 
Figure 5 Short exposures produced a 
slight rise and exposures of 30 minutes or 
more a marked fall, which increased in de- 
gree and duration ivith exposure time 
(C) Weight Changes — It may be of in- 
terest to remark that with a homogeneous 
group of rats, such as were used in this ex- 
periment, during the significant early period 
following an exposure to radiation the 
weight changes were nearlv as sensitive an 
indicator as the leukocyte counts Lacking 
a sufficient number of unexposed controls, 
the groups having an exposure of 5 minutes 
or less were used as a norm for the rate of 
grow'th This IS Cun'e A of Figure 6 The 
cur\es show' the weight changes for the vari- 
ous groups of the 111-dav-oId rats for a 
period of one week immediateh following 
exposure 'k straight line of tlie same slope 
as Cur\e A is drawn tliroiigli the point 
which gi\es the a\eragc weiglit of each 
group on the da\ of exposure It is seen 
that the other groups fail to gam weiglit as 
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rapidly as Group A, roughly m proportion 
to their exposures, and that an exposure of 
30 minutes produces at least as obvious a 
change m the weight curve as the change in 
white cell count of the 20-mmute group of 
Figure 3 

(D) Estrous Cycle and Breeding Experi- 
ments — Using the standard technic for de- 
termining estrus in rats by daily smears, the 
estrous cvde was followed for 50 days after 
irradiation in the females which had reached 
maturity before exposure, and definite nor- 
mal cycles were found in all rats regardless 
of the amount of radiation 

Data on smaller rats show some e\ idence 
that even a moderate exposure of female 
rats averaging 44 days old on date of ex- 
posure delays the opening of the vagina to 
from 130 to 140 days (the average age for 
this occurrence is 72 days with a range of 
from 34 to 109 days) ^ 

The rats were not bred until at least one 
month had elapsed after irradiation Some 
rats in each exposure group were bred 3 
months or longer after exposure In rats 
which averaged 111 days at irradiation, ex- 
posed for 1 and 3 hours, respectively, to 6 
grams of radium, with filters (total 11,6 
females, 5 males), all of the individuals 
proicd fertile, although 2 of the 6 females 
showed what is termed “one-time sterility “ 
Hence the sterilizing dose appears to be not 
appreenbh less than the lethal dose for 
whole body exposure to this penetrating 
radiation In view of the observations of 
Ford and Drips’ on white rats, it is clear, 
however, that these meager observations can 
set onlv approximate limits on the sterilizing 
dose 


In tile 2-liour group in which the rats 
nerageil 64 davs ol age on irradiation 4 
ot the 6 r its exposed to 6 grams ot ra liiiiii 
with the le id filter were sterile and 3 ot the 
6 exposed to 2 5 grams without the lead 
filter. Were sterile It is prohililv w itlioiit 


‘If 

'll 

ell, 


mat f « i» riic 1 

t lUu all I I \ V* n 1 Vi 
Pi’ \ n IS 27 


StaiT Mcci Majo 


significance, but should be remarked, that of 
these, the 3 sterile rats were exposed with- 
out the celluloid, the fertile three with the 
celluloid In the 6-gram group, only 2 of 
the 4 sterile rats were exposed without the 



Fig 6 Weight changes in rats exposed to heavih 
filtered radiaUon (6 grams radium filtered through 
16 mm lead I mm platinum I mm brass and 5 
mm celluloid) Exposure times 5 minutes to 3 
hours N = normal n eight curve taken from 
Group A 

•\bscissx days alter exposure, 

celluloid These data merely suggest that 
voting rats which have not reached the 
breeding age or have barely reached it be- 
fore irradiation are more easilv sterilized 
than rats which have reached the breeding 
.age before irradiation 

In order to ascertain whether or not an 
uiiusuallv great incidence ot abnormal off- 
spring' IS to he expected m rat f.aniilies 
springing from stock irradiated In hard ra- 
diation, breeding experiments were carried 
as lar as possible fn the progeiiv of the 
rats exposed 30 minutes or more, 7 abnor- 
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mal rats occurred in 160 offspring With 
rats exposed 20 minutes or less, one abnor- 
mal rat occurred in 91 offspring Families 
showing abnormal rats were inbred and in 
74 oftspring in the third generation one 
abnormal was found In 300 offspring of 
normal unexposed controls, one abnomial 
rat occurred 

Abnormalities noted uere the absence of 
one eAC or the presence of one large and one 
small eye One rat was born with a short 
tail These abnormalities occur at infre- 
quent intervals m the parent stock In botli 
radiated and normal animals, the abnormals 
were females and the deformity occurred al- 
ways m the right eye 

I\ CAUBRATIOX OF DEXTyL FILMS 

Since it was found that biologic methods 
of determining exposure for rats, particular- 
ly a dependence on white blood cell counts 
allow'ed an exposure as large as one- 
twentieth of the lethal dose, eyen w'hen 
giyen as a single massne dose, to be suf- 
fered witliout certainty of detection it is 
clearly desirable to ha\ e a more reliable and 
sensitive indicator available and calibrated 
in terms of the lethal effect of tins ver^ 
penetrating radiation The convenient use 
of dental film plaques in all x-ray labora- 
tories as detectors of radiation leaks and the 
exposure of operators, made it desirable to 
develop a method for utilizing dental film 
with very hard radiation, providing a suit- 


able calibration in tenns of its biologic 
effect Since soft radiation is photographic- 
ally much more effective than hard radia- 
tion, it is important to measure separately 
the exposure of an operator to soft and to 
hard radiations An unshielded dental 
plaque is a satisfactory detector for ordinary 
x-radiation, and a similar plaque well 
shielded by lead w'lll serve to measure sepa- 
rately the penetrating gamma-rays To pro- 
vide a suitable index of exposure of opera- 
tors to such penetrating radiation, a series 
of Eastman extra fast (CC) dental x-ray 
films was enclosed in a lead cassette having 
walls 6 9 mm thick This cassette w’as ex- 
posed m the mid-portion of the rat (62 
cm from center of radium to film) for 
periods of from l/100,000th to 1/lOth of 
the lethal exposure time as determined for 
tlie rats For these film exposures, 2 5 
grams of radium were used w'lth the 16 mm 
lead filter (in addition to tlie cassette) and 
12 hours was taken as the lethal exposure 
time widi tins smaller quantity of radium 
This corresponds to a lethal exposure time 
of about five hours, using the 6 grams of 
radium, instead of the four hours, hter 
adopted as more nearly correct and given 
earlier m tins paper An exposure of 
1/1, 000th of a lethal dose gives a point just 
at the lower end of the straight portion of 
the densiti zcrsiu log-exposure curve, that 
IS 7/10,0OOtli lethal dose gives a density 

*\\ r \\ hvtman and M A Tuve Physical Review Feb. J 
1931 WWII 330 


TABLE I 


1 Fraction ot 

Lethal 

! Exposure-time 

Percenlafte 
Transmission 
Incident Film 

Pcrceiinse 
Transmission 
Emcrtiiit Film 

A\ erage 

r 

Density — 
logio l/T 

None 

100 

100 

100 

] 00 

I 00 

00 

00 

OOOOOS 

lUU 

97 

090 

0 045 

00001 


83 

0 74 

0 13 

00003 

00 

M 

0 55 

026 

00007 


45 

0 39 

041 

0001 


12 

on 

0 9(1 

0003 

0007 

001 

005 

010 

18 

0 71 

0028 

0 028 

E8 

082 

0033 

non 

0 018 

0 0075 

0 0003 

00002 

1 74 

2 12 

35 

37 
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easily confused with fog due to develop- 
ment, whereas 3/1, 000th gives an obvious 
blackening of the film The plaque was ex- 
posed as labelled with the black paper to- 
ward the tube (radium) 

Densities as measured on a photo-electric 
photometer for tlie two films in each plaque 
are given in Table I 

Unfortunateh , because of the alterations 
of photographic contrast introduced in the 
processes of half-tone reproduction, it is im- 
possible to reproduce correctly the appear- 
ance of these films Figure 7 gives a crude 
idea, howeier, for purposes of immediate 
reference, of the relative densities obtained 
with the gnen exposures 

V SUMMARY 

In order to determine some of the biologic 
effects of whole body exposure to very pene- 
trating \'ra)s, unaccompanied by softer ra- 
diation, of practical interest in connection 
with the recent development of high voltage 
\-rav tubes, a group of 67 rats was exposed 
to die radiation from 6 grams of radium 
bighlv filtered bv 16 mm lead, 1 mm p'ati- 
num, 1 inm brass, and 5 mm celluloid An- 
other group ot 16 rats was exposed to 2 5 
grams of radium bltered bv 1 nnn p'atinum 
and 1 mm brass, giving a similar exposure 
to the bard gamma-ra)s, with the addition 
of such soft components as penetrate 1 nini 
phtinuin and I mm brass 

Ihe letlial exposure was found to be 4 
hourb tor 6 grams ot radium with filters 
for I (list nice ot 62 mm to the mid-position 
of tile rat 1 he minimum exposure whicli 
eoiild !)(. deteeted li\ blood counts was found 
to bt l/20th to 1/hHli of a letlia! dose 
I or rats whieli liave reached m itunte be- 
fore exposure die sterili/ing dose do,.s not 
ippe ir to be less ill ill tile letli il dose 

breeding experiments were* earned out 
■"nil tile result tbit the tirst (irog n\ ot rats 
e\])o-(.(l to more tli in one-leiilh oi a lethal 


dose showed a small increase in the number 
of abnormal offspring 

Dental films enclosed in a 7 mm lead cas- 
sette were calibrated in terms of the lethal 
rat dose to serve as a more sensitue meas- 
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FIGURES GIVE FRACTION OF LETHAL DOSE FOR 
RAT UNIFORMLY EXPOSED TO FILTERED RADIUM GAMMA- 
RAYS 

LETHAL DOSE 5 HOURS EXPOSURE TO 6 GRAMS 
OF RADIUM AT 6 CM. AVERAGE DISTANCE THROUGH 
16 MM LEAD FILTER 


Fig 7 Densities of photographic films exposed to 
definite fractions of a lethal rat dose 


ure of the amount of exposure of laboratort 
workers to such hard radiations 

AcKiwZilcdffincnts — This work was ear- 
ned out during the tear 1930-31 at the 
School ot Htgiene and Public Ile.altii of 
The Jolins Hopkins L'nnersitt, under the 
supen ision of Dr Janet 11 Qark, to whom 
the writer exjiresses her thanks The award 
ot a fellowship ht the School ot Htgiene 
and Piililic Ileilth wliieh made this work 
possiide is gratetiillt acknowledged 

The writer also wisiies to express her ap- 
preeiation to die Department of Terrestrial 
Magnetism of the Carnegie Institution ot 
\\ ishington and to Dr M \ Tine ot that 
Department lor faeilities and assistance in 
eoiinection with the phtsical aspects ot tins 
intestigation 




SOME APPLICATIONS OF PHYSICAL THERAPY IN MEDICINE 

4 RTHRITIS IS one of the most trouble- sur^-erv Frrvm fi n 
/A some conditions with which the or ^ the smallest benign mole to 

^ thopedist has to deal If if, s of Z Zl T 

traumahc, atrophic, or hybertrohlu, fvhe ^‘^‘^^^sible portion of the body, 

good results usually follow static sparks for The t^ metliods indicated 

..e .„el of .e„s.o„^f „„ J.^ ZTZZ^l''' 

mg the joint If it is of the tiifccUou, tybe electrical However, these 


w^***w,r tvj ulc ciccincai 

destruction of benign or superficial growths 
in which the heat is of sufficient intensity 
to dehydrate tlie tissues This is made pos- 
sible by connecting our cord with a steel 
needle to the Oudm outlet of a diatliermv 


local, condition In this case, a redundant 
and static colon may be as much the inciting 
factor as infected molars 
If the artlintis has destroyed cartilage, 

causing fibrosis and ankylosis, our treatment neeuie to the Oudm oiitlpt nf ^ rt ofi 

then begin with passive massage and pro- moles, vascular nei i, evostoses nanillonns 
ceed to active exercise In order to prevent hemorrhoids, and infected ton^ls ^without 
further fibrosis, frequent and oft-repeated even the formation of any discernible scars 

Z\T Z l Z' "rf: " ^-^^'^tions may L ^r- 

f X Tsf h T‘; ^ sebaceous cysts, 

might also be indicated adenomas, or epitheliomas from the eyelids 

r f nf r f usually chronic or nose By using the negative pole of a 

Infra-red therapy, together with diathermy gah-anic machine, superfluous hairs mav be 
and static sparks, help m a majority of rapidly and painlessly removed A histo- 
cases To remember what can be done for logical study of any growth after desiccation 
disabling gonorrheal arthritis is to recall the reveals such retrograde changes as shrinkage 
work of Major Sampson, during the recent of cell walls, pyknosis, and cloudv swelhn"- 
war He requested tliat the gonorrheal ar- However, although slightly distorted, the 
thritic patients who had received e\ ery form outline of the cell remains 
of treatment m tlie medical, surgical, and ^*so have our urologist desiccate papil- 

genito-urmary departments and w'ere about lomas of tlie bladder, our ophthalmologist 
to be discharged, 100 per cent disabled, be corneal ulcers and growtlis, our gvnecolo- 
tumed over to him Upon proper phvsio- gist urethral caruncles, and our Inrvntmlri 
therapeutic measures being used — deep ther- 
apy lamps, infra-red ravs dnthermv, and 
static massage to fibrosed joints — about 85 
per cent were benefited and sent home 100 
per cent efficient 

ELECTROSURGERV 

Throughout the country , surgeons are be 
^nnin^ to mf'Mm/'lQ nf 


gist urethral caruncles, and our laryngolo- 
gist small tumors on the vocal cords The 

Oudm current ,s used for all these condi- 
tions 


electrocoagulation 

Electrocoagulation refers to the deep de- 
struction of malignant tumors m which a 
lOut rne coumry, sui{;cuiis ,11 1 Lit- greater amperage is used, with more pene- 
profit by the methods of electro- trating results In its e/Tect this modalitv is 
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more intense than desiccation. The current 
IS obtained by connecting two cords to the 
two terminals of a diathermy apparatus A 
large inactive electrode is connected to one 
cord and applied adjacent to the area that 
we wish to destro}" The active electrode, or 
needle, would necessarily come from the 
other cord With the current on, deep de- 
struction takes place Histologically, our 
cells completely lose their outline Kars’or- 
rhexis and karyolvsis set in, with throm- 
bosis of the blood and lymph channels 

We can thus readily see how advanta- 
geous it would be to destroy a highly malig- 
nant growth, sealing the blood and hmph 
channels, as w’e gradually proceed in its de- 
stniction The likelihood of metastasis then 
would become progressively less 

GASTRO-IN TFSTIN \L MOTOR lASUFUClEKCY 

In stud) mg the motor phenomenon of the 
gastro-mtestinal tract, it is essential to have 
vra\ films made of the entire s^ stem This 
will always give us a clew% if any organic 
pathologA^, such as ulcer or cancer, is the 
cause of motor insufficiency However, once 
organic pathology is ruled out, the cause for 
tilt functional disturbances must be ascer- 
tained 

In the study of the colon for motor m- 
suflicicncv and stasis the barium enema is 
the best method Radiographs made after 
a barium colon enema portrat the true con- 
ditions existing in the entire colon, from the 
ctaum to the sigmoid When a case of con- 
‘'tipation presents itself it is essential to 
distinguish between the sluggish colon and 
the weakened f itigued colon In the for- 
R'er, the stimulus to work is alisent, m the 
latter muscular co-ordmation \ patient 
who manifests the seiniitonis <if a sluggish 
colon conipl uns of digestue disturlnnees 
nifreiiueiit, hard and dr\ stools w iih a great 
de d ol dKlommal distress \ lilm taken 72 
hours alter the ingestion ol i hirumi meal 
Would still show stasis 111 the iseendmg uul 


transverse colons On the other hand, on in- 
jection, a barium colon enema Avould show 
no defects m course or outline of the colon, 
but a plate made after etacuation w'ould 
show a major part ot the enema to be re- 
tained This IS accounted for b) tire slug- 
gishness m the muscular coats of the colon 

However, the patient with lack of muscu- 
lar co-ordination in the colon, due to 
w'eakened and fatigued muscles, gues us 
the history of having loose stools of tlie dry 
and hard type This patient also complains 
of distention and gas pains tor which he 
has often resorted to cathartics and enemas, 
frequently with no results He eventually 
becomes very nervous In tliese patients, 
gastro-intestinal studies show' a ner\ous 
colon Six hours after ingestion of the 
barium, the head of tlie meal reaches the 
sigmoid, indicating a marked colonic hvper- 
motility After 24 hours, the entire meal is 
e\acuated A barium colon enema is seen 
to pass through the smooth colon with great 
speed The cecum becomes greatly dis- 
tended, due to lack of muscular tone, few', if 
any, haustral markings are noted Finally, 
after evacuation, all the barium has left the 
colon No resistance whatsoe\er is offered 
in Its exit The atonic condition is w'ell 
borne out bv films taken after the expulsion 

GASTRO-I^TESTI^AL TKE VTMEXT 

In the treatment of gastro-intestmal dis- 
cT'^es, we must resort to surger\ if ulcer 
or malignancy exists On the other hand, if 
loc dizcd muscuhr inability or distunction 
exists, especiall) m the colon some mechani- 
cal action, such as di.athcrnu or gahanism, 
should be instituted 

Tile restoration ot the tone of sluggi-h 
muscles and nerces In hand manipulation 
and 111 issage w as in use long prior to the 
\anous electrical nuxlahties of to-da\ 

iioxE HI vcTL Rr.s 

In fr icture of a Ixjiie it is alw.Us es- 
sential to obtain good apposition and bon) 
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union Ho\ve\ er, after this is aceomphshed, 
we must then obtain a good functional re- 
sult It may, therefore, not alone he in the 
osseous result but m the functional impair- 
ment that physiotherapy is expedient 
Physiotherap\ should not be instituted 
long after damage has been done It should 
not be relied upon to rehabilitate cases func- 
tionally impaired long after several unsuc- 
cessful attempts for bony union have failed 
Rather, it should be instituted from tlie 
very onset First the surgeon should ob- 
tain the best approximation of the fragment 
ends possible, the final restoration and co- 
ordination of the various neuromuscular 
bundles belongs to the realm of physio- 
therapy It is mdeed sad to see an extremity 
markedly atrophied and fibrosed, with no 
muscular function, after a perfect bony 
union has resulted 

If it becomes necessary to immobilize an 
extremity or part of the body in a cast, as 
in a Whitman spica, windows should be cut 
into the cast and physical modalities applied 
in order, at tlie very start, to prevent atrophy 
of the nen'es and muscles In some loca- 
tions it IS advisable to split the cast and 
stimulate the muscles daily Even in Pott’s 
fracture, in order to stimulate the muscles 


early co-operation between the surgeon and 
the physiotherapist would certainly lead to 
better post-fracture functional results in the 
earliest possible time, eliminating the word 
“after-treatment” from the reports of the 
orthopedic department 

PII\SICAL THERAPY \S APPLIED TO 
G\ NECOLOG\ 

Diathermy has been used w ith good re- 
sults in man)’' gynecologic clinics, not only 
in cases of pelvic infection but also in post- 
operative adhesions 

The abdominovaginal metliod is employed 
Here we place our actue electrode in the 
vagina, put a plate, our inactive electrode, 
over the abdomen, and use the d’Arsonval 
current for an allotted time, depending on 
the lesion we are treating This method is 
often used in treating mflammator\ dis- 
eases, Neisserian infections, and post-oper- 
ative adhesions For clearing up such cases 
as cenncitis and endocenncitis, w'e rely 
mainly on electrocoagulation, using a fine- 
pointed needle as our active electrode 
The part that heat plays in curing disease 
has long been known We are familiar with 
the fact tliat body heat is a good culture 
medium for bacteria, any elevation from 
this temperature has a deterrent effect 


around the joint, it is advisable to remove 
the plaster very earlv and to submerse the 
foot in the whirlpool bath 


Often one obsen^es tliat functional restor- 
ation of a slight fracture about a shoul- 
der joint becomes a difficult problem This 
IS, in all probability, due to the great amount 
of pen-articular infiltration and inflamma- 
tory limitation of motion, as well as pain 
as the seqiielre Added to tins is the adduc- 
tion and immobilization caused bv Jones 
position, which virtuallv plasters and shrinks 
the nerve and muscle bundles together More 
external rotation, and abduction maintained 
m place bv a brace with windows over the 
deltoid muscle for treatments, would allevi 
ate much suffering m the end Therefore. 


on bacterial growth Furtliermore, increased 
heat causes increased circulation, with 
an out-pouring of leukocytes and antitoxin 
and a resultant phagoevtosis General me- 
tabolism is also speeded up and the weak- 
ened and diseased part under treatment is 
given further aid 

In treating gv necologic diseases by dia- 
theniiv' the abdominov aginal method is the 
one of choice due to the f.act that most heat 
IS generated at the point at which the path- 
way of resistance is less An 8 X 10 elec- 
trode IS placed over tlie lower abdomen and 
a vaginal electrode is inserted into the vagina 
posterior to the cervix From 1 ,200 to 1 ,600 
ma. are given, according to the tolerance of 
the p itient 
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COls TRA-I N DICATIONS 

There are certain definite contra-indica- 
tions Diathemiv should never be used in 
the presence of an acute condition, especially 
if pus has not been evacuated In cases in 
which ovarian cysts or tumors are present, 
the bipolar current is contra-indicated It 
should ne\er be used during menstruation, 
or if open blood vessels exist It is, there- 
fore, essential that one select proper cases 
for diathermv, as success or failure m choice 
determines the prognosis of the patient 
A word might be said also of the use of 
gahamsm m gynecologic diseases If we 
bear in mind that the position pole tends to 
shrink tissue, we can readily see the result 
of applying this pole to a large, boggy, ede- 
matous uterus Galvanocautery is also used 
in the treatment of endocervicitis 

VCTlNOTHERAPY AND ITS PHYSICAL 
APPLICATIONS 

The field of dermatology has been en- 
larged four-fold since the adxent of electro- 
and actmotherapy Not only has ultra-\ lolet 
radiation played an important part in the 


treatment of skin conditions, but infra-red 
and x-rays electrodesiccation, and coagula- 
tion have all come to the aid of the derma- 
tologist The role that x-rav therap}" plavs 
in skin infections is too well knowm to need 
elaboration The physical agencies used 
most m skin conditions are the quartz mer- 
cury Ampor lamp, either air- or water- 
cooled, electrosurgerv, and x-ray therapy 
The effects of irradiation with the air- 
cooled quartz lamp are not only bactericidal 
and parasiticidal, but intensive dosages 
cause desquamation If greater penetration 
of ultra-violet is desired, the water-cooled 
quartz lapor lamp may be used Many skin 
conditions, as epidermophytosis, tinea, versi- 
color, erjsipelas, burns, and infected 
wounds, give good results under proper 
treatment We find psoriasis highly resist- 
ant to anv form of ultra-iiolet therapy, 
here x-rays are efficacious 
To reiterate, ph)sica] therapy, w'lth its 
numerous modalities, wnll quickly come into 
use as soon as its beneficial results and 
methods of application become better 
know'll to physicians 


CONGENITAL NON-ROTATION OF THE COLON* 

WITH CASE REPORT 
By MEYER GOLOB MD New York 


T his case of congenital non-rotation of 
tile colon IS belieied to lie of interest, 
Iiecausc it represents a rare anomaly, 
reixirts of which in the literature are cx- 
trcmch few 

It IS not altogether ease to find concise 
descriptions ot the normal [xisitions of the 
<^«lon in all its parts, neither bare we access 
to comprehensu e studies of tlie anomalies 
m tile lot ition of the colon which are met 
''"ith in surgical jiraetice. without exhaiistue 

\ m florc iLc Stiff i, 1 lacviU> McctttiK of the \c\k 
. 11 fill i(iitliic Mt Iical t iillrisC ami Kliucr Ilo pilal 
'OkK V i,,j 


research of medical journals over a term 
of A ears The ration.il explanation of this 
lack IS undoubtedh the characteristic ab- 
sence of clinical SAinptoms aceompaining 
such anomalies winch are for the most part 
discoA ered accidental!) at operation or post- 
mortem As A on Bergmann has said, kM)- 
nonnalities do not, of themsehes produce 
SAinptoms but lead to mistakes in diag- 
nosis ” 

HowcAer. with the more lacile handling 
of alxlommal section of late a ears, due in 
no sin dl part to the snpcrlatiAe adcantages 
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Fig 1 Roentgenogram taken nine hours after the 
ingestion of the barium meal Arrow shows shadow 
seemingly in the rectum Digital examination re- 
vealed a spacious and empty ampulla recti 


afforded by spinal anesthesia, and with the 
recent enormous increase in exploratne and 
corrective laparotomies, anomaly m the posi- 
tion of the colon is a subject of not a little 


importance to surgeons 

It IS quite possible that, with our increas- 
ing use of roentgenography diagnostically 
and with a more live!> interest in reporting 
these cases, non-rotation of tlie colon will 
be found to occur much more frequently 
than has been thought 

Kantor (1), collaborating with others, re- 
cently reported his study of the common 
anomalies of the duodenum and colon over a 
period of eight years He bases his sun^ey 
on a series of 3,000 private patients with 
digestive disorders, practically three-fifths 
of whom were examined by test meals and 
roentgen surveys in addition to other rori- 
tme measures It is his obserration that, 
clinically, anomalies fall into three classes 
(1) those incompatible uith life, 
complete obstruction, (2) those compaUbl 
Ufe but not w,th 

- aett,n.on», .nnococ, on 


health In the latter — and he thinks it a gen- 
eral tendenct — tlie body as a whole success- 
fully compensates for the anomaly, which 
remains undiscovered unless the compensa- 
tory mechanism breaks down under the in- 
fluence of mechanical, infective, or asthenic 
handicaps 

Functional instability as m tire neuroses is 
a contributing factor leading to the denoue- 
ment of an occult colonic anomaly Tins 
coincides with the pathologic picture of the 
case herewith presented My patient had had 
an anxiety neurosis for some months, witli 
gastro-intestmal symptoms Routine roent- 
genography disclosed a marked gastroptosis 
and, incidentally, an enteric anomaly con- 
sisting of non-rotation of the proximal colon 

Kantor found that the most common con- 
genital anomalies of tlie colon and duodenum 
are the so-called duodenal bands known va- 
riously as veds, membranes, or adhesions in 
the upper right quadrant, the redundant, or 
excessively long, colon, giving an appearance 
of more than one colon, high cecum, or 
arrested embryonic development so tliat the 
adult cecum occupies a position nearer the 
liver than is normal, with a shortened as- 
cending colon or none at all, and, finally, 
the abnormally low cecum, due probabl> to 
embryonic hyperdescent 

Much more rare, at least insofar as re- 
ports ha\e been published, is the anomaly 
due to congenital non-rotation of the proxi- 
mal colon 

Hecker, Gninwald, and Kiihlmann (2) re- 
ported a case and made a survey of this 
anomaly in 1926, their references covering 
the period from 1815 to 1920 Their bibliog- 
raphy (30 references), while it cannot be 
considered a complete connotation of re- 
ports 15 compreliensn e enough to justify 
one m b ismg thereupon an opinion concern- 
ing tile rant) of tlie anomal) These w riters 
found that the medical literature contains 
onl\ about forte cases of smistrocolia or 
dextrocolin, tint is the entire colon either 
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on the right or on the left of tlie abdominal 
ca\ ity, or, more frequently, in a position re- 
sulting from die non-descent of the cecum 
Their important clinical observation is that 
diagnostic ignorance of the existence of an 
anomaly and, also, of the types of anomalies 
the surgeon may encounter unexpectedly' 
upon opening the abdomen, is conducive to 
latal surgical accident Hence they feel that 
a more comprehensive study is not only a 
matter of erudite interest to anatomists and 
embrjologists but of practical significance 
to the surgeon 

Before I report my own case of the rare 
intestinal anomaly known as congenital non- 
rotation of the colon, it will clarify' our 
knowledge of the subject to recall the man- 
ner in which the digestive tract develops in 
the fetus 

The primitive alimentary canal is a 
straight vertical tube, held to the spine by 
a fold of peritoneum, die stomach first ap- 
pearing on this tube as an enlargement The 
tube below die stomach then grows in the 
following manner That portion leading out 
of the stomach grows with comparative 
rapidity to form the lengthy coiled small 
intestine, while the distal portion of the tube 
grows much more slowly, retains its peri- 
toneal connection with die spine, and event- 
ual!) becomes the descending colon, the sig- 
moid flexure, and a partial left segment of 
the transverse colon 

Now let us imagine a watch l.aid flat upon 
tile alHlonieii, with the dial facing outwards 
Is the large intestine continues to grow', the 
end wliicli will become the cecum elongites 
111 1 loiirse eoiinter-clockwise the rudimeii- 
tar\ ceeiim [ni'-hing farther ami farUier 
aeros-> the ilHlonien to the right until it lies 
It the right under the luer I hen it de- 
seribes i turn downw ird following a de- 
'■eeiiding eourse until it is li\ed tii its normal 
uhilt i>ositioii rel line to the right ili le fossa 
llus growih nioveiuent lounier clockwise. 
Is ihe so e died norm il einlirvoiiie rot uioii ol 
tlu 1 tr„e lokai 



Fig 2 Barium suspension enema before evacua- 
tion Arrows indicate phjsiologic direction ot the 
parts of the colon, (a) Terminal loops of the ileum 
in place of the cecum and ascendens 

As Hecker, GrunwaJd, and Kuhlmann 
have explained, it is reasonable to believe 
that development of the large colon can be 
arrested m fetal life at various stages ot 
growth The purpose of their studv of the 
reported cases of such anomalies was to 
formulate, if possible, a usable and easily 
recognizable classification of tlie degrees of 
non-rotation commonly found m tliese anom- 
alies 

It will be pertinent to follow brieflv their 
classifieation fhey' div ide malpositions of 
the large colon into three main div isions 
(1) dvatopii', resulting from faults of nor- 
mil rotation, counter-clockwise, (2) dvs- 
topias resulting from an anomalous iiizcru’ 
embrvonie rotation clochu^t instead of the 
usii il coiinter-eluekvvise rotation, and (3) 
dvstopi IS resulting from insnflicient fixation 
ot colonie Ilexures \ceording to tlieir 
clu-sifKation ,t wall hdp the surgeon di.ag- 
nostie illv t(i reo ill that arrest ot growth mav 
‘J'-uir at mv degree ol the growth 
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Fig 3 Same as Figure 2 Arrows indicate retro 
grade direction of the colonic parts, (a) Terminal 
loops of the ileum. 


Thus in the first group — the malpositions 
persisting in normal embryonic rotation 
counter-clockwise — stoppage of growtli may 
occur so that the adult state may present 
any one of the foUowing anomalies (a) 
No growth of rotation initiated at all, so 
that the large intestine is in a plane posterior 
to the small intestine (b) Normal rotation 
counter-clockwise initiated but growtli ar- 
rested within the first 90° of rotation, with 
the small intestine to the right and the large 
colon to the left The co-autliors of this 
classification call tins degree of arrested de- 
velopment “sinistrocolia of the first degree 
of normal rotation ” f c) Growth arrested 
after 180° of normal counter-clockwise rota- 
tion This they describe as showing the 
colon still on the left but the ileocecal region 
approximating the midbiie or umbilical line 
This degree of arrest thej call “sinistrocolia 
of the second degree of normal rotation” 
(d) Arrest of growUi after 270° ot rota- 
tion with the cecum m a subhepatic position 


but undescended Called “dystopia of the 
third degree of normal rotation ” (e) Va- 
rious degrees of arrest in the embiy'onic 
descent of the cecum from a subhepatic 
position to Its normal adult position on the 
right side relative to the iliac fossa 
In the second mam classification — or mal- 
positions resulting from an anomalous 
inverse embri'onic rotation, that is, clock- 
wise instead of the normal counter-clockwise 
rotation — growtli may likewise be arrested 
in 1 anous stages, whicli these authors classi- 
fy as (a) between 0 and 90° resulting in 
their so-called adult “dextrocoha of the first 
degree of inverse rotation” , (b) between 90° 
and 180°, resulting in tlieir so-called adult 
“dextrocoha of the second degree of inverse 
rotation”, (c) between 180° and 270°, re- 
sulting in tlieir so-called adult “dextrocoha 
of the third degree of inverse rotation”, 
(d) various stages of insufficient descent of 
tlie cecum on the left side m inverse rota- 
tion 

I feel tliat tliese investigators, by present- 
ing a reasonable and clearly classified diag- 
nostic scheme, have made a worthwhile con- 
tribution to our scant puljlished information 
on the subject of the various anatomical 
aspects of this condition 

REPORT OF CASE 

Female, aged 43, married, multipara, 
negative marital and menstrua! history, was 
referred to me by Dr Louis Newton Pre- 
vious personal history was irrelevant exeept 
for an allergic tendency, which manifested 
itself m a “bronchial asthma” that had lasted 
for one year at the age of 33, and had re- 
curred recently, continuing for one month 
Her present illness was of five months’ dura- 
tion, w'ltli tlie stigmata of an anxietv neu- 
rosis, expressing itself as fear of approach- 
ing mental aberration 

The physical findings except for the sMiip- 
toms of the neiirosi'' and i loss of weight 
were negatue The sv mptomatologv refer- 
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able to the gastro-entenc tract was non- 
mferentia! However, a definite hypochior- 
In dna m a multipara witli a subictenc facies 
was suggestive of biliary tract derangement 
This potential diagnosis was refuted by 
cholec} stographv A proctoscopic examina- 
tion revealed no abnormalit)' The neurolo- 
gic findings were negative 
Combined roentgenoscopy and roentgen- 
ography of the gastro-mtestinal canal were 
negative except for a marked gastroptosis, 
with an apparent non-rotation of the proxi- 
mal colon The oral method of examination 
with barium meal and the barium suspension 
enema method gave a picture of failure of 
the proximal colon to rotate from the left 
of the vertebral column to tlie right and the 
ileocecal junction was apparent! on the 
outer aspect of the cecum instead of the 
inner, the terminal ileum occupying the space 
usuall) occupied by the cecum and the as- 
cending colon 

Under the fluoroscope a dense shadow 
was seen in the region of the rectum not 
accessible to palpation It convejed to the 
examiner the impression of being in reach 
b\ n rectal digital examination However, 
the rectal exaiiunatioii showed the ampulla 
cmpt\ Deductivcl) it was reasonable to 
condude that the dense sliadow was in the 
cecnni 

The interesting features in this case are 
a negitiee Instore referable to tlie gastro- 
intestinal can il an an\iet\ neurosis t>f fne 
mouths' dur ition detection of an intestinal 
inomih through routine roentgenologic 
stiuU md sueeessful mielioration of the 
pitholngK 111 initest itioiis following institu- 
tion <>1 psethotlwr ipeiUu methods for relief 
of the fmutional neurosis 

Dieilopiueiu d irrcst ot aii\ org m e in Ik. 
e\p* mud onh In t knowledge ol emiireol- 
oge 1 kiigtlu disiussion ol whith tloes luit 
eume wtiliiii the slope ot this piper So Inr 
Is ilu 1 irgi lolon Is loiuiriied .is C innaii 
(ll Ills written \rrest ol dev elopment il 


migration may result m a htgh-placed cecum, 
or the entire colon may still he to the left ot 
the vertebral column — so-called non-rota- 
tion By failure of the cecum and ascending 
colon to rotate on their long axes, the ileo- 
colic juncture may be found on the outer 
aspect of the cecum, instead of tlie inner ” 
The paucity of symptoms referable to the 
gastro-mtestinal tract m these anomalies, 
due probably to some compensatory mechan- 
ism, explains the usual failure to diagnose 
the anomaly readily, since the symptoms 
seldom seem to warrant roentgenologic ex- 
amination Howei er, when such patients do 
present symptoms of a digestive aberration, 
it IS perhaps in some instances due to tossing 
and churning of the filled colon toward the 
right abdomen, thereby exerting pressure on 
tlie pvloro-duodenal region and giving rise 
to gastrointestinal distress Absence of a 
bowel syndrome, m spite of crowding of the 
colon in the left abdomen, may be explained 
by the fact that there is less space in these 
instances for the colonic content to travel in 
Its transit to the distal colon In the case 
under discussion, the gastrointestinal tract 
was singularl) free from symptoms and the 
x-ra\ study was done merely as a means of 
reassuring tiie patient of the absence of an 
organic ctiologv for her neurotic stigmata 
While such congenital anomalies may not 
manifest themselves clmicailv for many 
vears tliev afford a link of least resistance 
m the IkkIiIv economv, predisposing to pre- 
cipitation of jiatbolog) from various causes 
Left-sided appendicitis is a frequent denoue- 
ment of eongenital non-rotation of the proxi- 
m.il colon N\htli such a prolnlnlitv in mind 
the surgeon would not be mehned to make 
1 button-hole" right rectUs meision, but 
would prefer to make an .alxloinm.al en- 
trance of sufilcieiit si/ie to allow him to ex- 
plore tile ilKkmiin.aI cavitv with the whole 
itaiui 

It is not nn present pnriiose to quote ex- 
tensivelv the cases winch il ive Ixen reported 
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m the literature However, the sei eral which 
follow are pertinent as indicative of the va- 
ried symptomatology dunng the diagnosis or 
treatment of which the presence of the 
anomaly may be discovered 


intestinal symptoms of constipation, with 
attacks of diarrhea and recurrent abdominal 
pains Following an exacerbation of pam a 
diagnosis of left-sided appendicitis nas 
made On operation, the ascending colon 



Fig 4 After evacuation, sliowing entire colon to the left of the vertebral column 


Mayo (4), m a senes of five cases oper- was found in the left half of the abdomen, 
ated on, three for appendicitis and tivo for passing directly up and parallel to the de- 
acute abscess, found tlie anomaly of “left- scending colon, with an inflamed and swollen 
sided appendicitis” due to congenital non- appendix Delatour’s tlnrd case, brought to 
rotation of the colon Only one of these operation because of an erroneously diag- 
was correctly diagnosed from the physical nosed cholecystitis, was found to be oin. of 
signs and the x-ray before operation appendicitis, the anomaly being an arrest of 

Delatour (5) reported one case of left- embryonal growth of the colon, with ccciitn 
sided appendicitis, undiagnosed until after undescended from its embryonic subhepatic 
an exploratory laparotomy \vas made A position 

gangrenous appendix was located to the left In Roberts' case (6), the symptomatolog', 
of the inidline, mth i subsequent histoiy of suggested a syndrome of rt\ersed peristalsis 
tatal peritonitis In tins case, there was a of twelve years’ duration ilfanv ex.iiiima- 
sliort traiisiersc colon, with tlie ascending tions had lailed to reveal anj tenderness in 
colon crossing the abdomen obliquely, tlie the right iliac fossa. Non-rotatiou of the 
cecum being entireh to the left of the spine colon was eieiitually diagnosed from the 
In another of Delatour's cases, there were roentgenogram I concur with Kolierts’ con- 
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elusion from his experience with this case 
tliat "tlie position of the intestinal tract can- 
not be made out w ith any degree of certainty 
by ordinary metliods of examination, and 
during abdominal operation dangerous delay 
in finding the cecum and appendix may re- 
sult unless tlie anomaly has been demon- 
strated bt a pre\ ions roentgen examination ” 
Grove’s case (7) is pertinent because ot 
the unusual symptomatology stomach trou- 
ble dating back to infancy and frequent at- 
tacks of cramps in tlie left abdomen, asso- 
ciated with diarrhea The x-ray disclosed 
that the terminal ileum seemed to be empty- 
ing into the cecum from the right, or outer, 
side instead of at the inner surface of the 
cecum This case is unusually interesting 
because it demonstrates a relationship be- 
tween an adult digestive infenonty and a 
congenital anomaly, with treatment directed 
toward the persistent diarrhea Eventually 
operative intervention disclosed the anomaly, 
which when corrected surgically relieved 
the SI mptomatology 

SUM MARI 

1 Though congenital anomalies of the 
colon may l>e symptomless for years, they 
'ire a point of least resistance wdnch, under 


unlav orable circumstances, \\ ill undoubtedU 
give rise to trouble 

2 Undiagnosed pre-operatn eh , they pre- 
dispose to surgical accident 

3 Roentgenographic diagnosis pre-oper- 
ativeh IS indicated for chronic abdominal 
conditions as a precautionan measure to 
rule out congenital malpositions 

4 A better knowledge ot colonic con- 
genital malpositions should be sought as an 
aid to surgery 

5 A case report is given of the rareiv 
reported malposition knowm as congenital 
non-rotation ot tire colon 
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THE THORACIC SURGEON AND HIS RADIOLOGICAL 

CO-WORKER' 

lijWIIlIWI \ HIDSOX Ml) r \rs. Ditkoit Mieiii. 


T he thoraeic surgeon has it liis coni- 
maiul numerous methods of unestig.a- 
gatioii whieh enable him to olit.iin m- 
foniiation of \alue He is ihle to mspeet 
dw. outside and he iiia> luseultate ind per- 
cuss the ehest .IS me Ills of determining some 
of the changes willim it or he nu\ inspect 
the uisuie of the traehe i, the Iironrlu mil 

bcl*^ic the U,ttliulu,.u ul SiMTiri) of Xiiicricj 

Ur C'cuiCtiHlt \t111a4t M DHk •** ‘’‘t U> 

4 I Ml 


the eboiih igus through i bronehoscope or 
esoplngoscope as in .idditional method of 
obt lining inlorniation After emploiing 
iin or ill of these jirocedurcs, there still re- 
in mis much of the thor.icic content .about 
which he Is more or less m the dark How- 
e\er an .iddition il source m.i\ Ik. drawn 
upon for inlormatioii and tint is r.uiiologe 
Ihe radiologist is usiiilii and should lx 
I died upon Ixfore resorting to endoseope 
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The best obser^ ert, overlook warning 
symptoms or signs of definite disease at 
times In our clinics, where all tlie recog- 
nized surgical procedures applied in the 
practice of thoracic surger)'- are constantly 
being used, where between 2,000 and 2,400 
endoscopic examinations alone are per- 
formed ) early, our experiences ha^e been 
such that we no longer feel justified in omit- 
ting from our routine examination any in- 
\ estigation that ivill sen e to check our find- 
ings We are so thoroughly com meed of 
the value of the radiologist and of our de- 
pendence upon him for information and 
counsel in the study of thoracic lesions tliat 
we are constantly and continually haunting 
his laboratory 

At the risk of becoming boresome we 
W'ould like to review'^ briefly the procedures 
through which we go during the examina- 
tion of our patients Followung the history 
taking and physical examination, and after 
the routine laboratory work has been carried 
out, we take, and I do not mean siiid, the 
patient to the roentgen-raj laboratorj' We 
insist upon being present at the time roent- 
gen-rav film records are made and a fluoro- 
scopic study of tlie chest is earned out in all 
projections The roentgenologist is in a 
position to point out to us tlie ronetgen- 
ologic features both from the film and the 
fluoroscopic studies as they are observed 
therein gn mg us a much clearer conception 
of the case from a roentgenologic standpoint 
than am word-picture could do At the 
same time the two of us are in a position 
to correlate the histon and phvsicai and 
laboratory findings with tliese roentgen-rav 
studies to the patient’s adv antage Certain- 
ly any diagnosis arm ed at thus w ill be much 
more hkelv to be correct, because of the con- 
sideration which each of us will he able to 
gne all tlie findings, than would a diagiio'.is 
reached separatelv and mdependenth I 
know that I have profited greath In tins 
close relationship with the radiologist while 
I hope that nn radiological tneiuls niav 


have cause to feel that tliev too have ob- 
tained something of value from the associa- 
tion The few experiences mentioned 
throughout this paper are selected trom the 
many I have had with radiologists 

The erv' to-day is for earlv diagnosis 
especially in regard to tuberculosis and can- 
cer An early tuberculous lesion or even a 
large cavuty of the lung niai he entireh 
overlooked if one permits oneselt to hurrv 
through an examination For examp'e 
take the case of a woman who had spat up 
a considerable amount of blood without 
warning symptoms She had undergone 
previously an operation for removal of an 
adenoma of the thj roid, left vv itli an entire- 
1}'^ satisfactorv' recovery Phvsicai examina- 
tion rev ealed one or two rales at the left 
apex anteriorly and near the stenunn 
Roentgen-rav studies show ed a small area of 
increased density at tlie same point It was 
thought this change might be accounted for 
by the pressure of tlie adenoma on the apical 
pleura, w'lth a deposit of scar tissue There 
was no sputum 

The question arose, however as to 
whether there was a new growth or a tuber- 
culous process present in the left lung or if 
possibly, the blood came from the food pas- 
sages Bronchoscopy was performed and 
the blood wms found to come trom the lett 
upper lobe bronchus No evidence of mahg- 
nanev was encountered and the opinion was 
tlien given that the lesion was a tuberculous 
one of the left lung This vv as later prov cn 
by guinea pig inoculation and bv smear from 
die secretion The patient made a satisf ic- 
ton recov erj under appropriate treatment 
As a second illustration we might cite flic 
case of a white male, 38 vears ot age who 
complained of cough and of a pain m hw 
Ictt side, together witii loss nt weight He 
had been through one ot our largest institu- 
tions where no record of am hiuhiig'^ of 
serious consequence was made Within 
direc weeks of that time plnsicai exaniitn- 
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tion revealed a few rales in the central left 
lung field, posteriorly, and some increase m 
the pitch of the breath sounds over the 
same area The sputum contained tubercle 
bacilli Roentgen-ray studies revealed a 
large cavity in the mid-portion of the left 
lung near the posterior lateral chest wall 
Under collapse therapy, closure of the cavity 
vas obtained 

The first case illustrates the value of 
endoscopy and history, even in the absence 
of convincing roentgen-ray findings, while 
the second illustrates the ease with which 
a large pulmonary cavity may be overlooked 
when roentgen-ray studies are omitted 
Frequent recourse to the roentgen rav is 
necessary in the treatment of pulmonary 
tuberculosis by collapse therapy One en- 
counters from time to time men who attempt 
to administer pneumothorax with no check 
as to the degree of collapse established other 
than their interpretation of the physical 
signs, jet we have found it impossible to 
estimate satisfactorily without the aid of 
rocntgen-rav studies Fluoroscopy should 
lie resorted to at frequent intervals, partic- 
ular attention being given to the following 

(1) The degree of collapse especially of 
the diseased area, 

{-) The presence of adhesions which 
may interfere with the efficacy of 
the collapse , 

(3) The presence of fluid 

Such olisenations serve as mean-' of pro- 
leetiiig the patient against the establishment 
of too great a collapse also of selecting 
cases suitable for the larious operations of 
piieumohiis from that general group m 
which ulhesions interfere with collapse 
l'itiall\ one must ha\e the roentgen-ri\ 
coiifinintiun after a pneumohsis has Ixeii 
P'-rloriiied to establish the f let that m eii- 
tireU "atistaetorN result has lieeii obtained 

hi the saniL manner tollowmg operations 
"km ih,. phrenic iierce it is essential tint 
l>ltlem^ he subjected to lluorn-copic 


study of the diaphragmatic function, pret- 
erably immediately after the completion ot 
the operation At such an examination, if 
the surgeon and the radiologist obserie a 
fixed hemi-diaphragm, or if the affected 
hemi-diaphragm is seen to act m a manner 
opposite to normal, they may rest assured 
that the desired paralysis has been obtained 
On the other hand, should any portion of 
the hemi-diaphragm under im estigation 
show evidence of normal movement, the\ 
may rest assured that at least some of the 
phrenic fibers to that portion of the 
diaphragm have been overlooked Roent- 
gen-ray films do not show' this reverse or 
see-saw, action so readily and it is for this 
reason that resort should be had to fluoros- 
copy 

The success obtained in the treatment of 
pulmonary tuberculosis by the more radical 
operations, that is, thoracoplasties of differ- 
ent types, IS to a large extent due to the 
roentgen-ray ecidence collected during the 
selection of the patients for these operations, 
and in part to the free use of roentgen-ra\ 
studies as a means of determining the degree 
of collapse obtained following each stage 
during the operatn e procedures 

It IS difficult to make a diagnosis in a case 
of earlv cancer ot the lung \s we stated 
earlier the roentgenologist should be called 
upon to study the patient m company w'lth 
the thoracic surgeon before recourse is had 
to endoscopy This certainlj applies in the 
case of suspected malignancy of the tracheo- 
bronchial tree 'In appartntly lugaltZL 
ro(.nlgtn-ra\ stiiJv should not hoiocztr, in- 
lirftrt zoith llu larrying out of an endo- 
scopic i lamination in a patunt tohosc s\'inp- 
tonis suggest sonic pulmonary Itiion 

For instance a y\hite male 31 years of 
age complained of hlood-spittmg iiul of be- 
ing underweight the tormer haying per- 
sisted at interyals oyer a period of from 
three and one-hilt to tour years Numer- 
ous jilusieal e\ammations and roeiitgeii-ray 
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studies were said to show nothing wrong in 
tlie lung fields Bronchoscopic examination 
revealed a small nodular mass in the orifice 
of a posterior medial division of the left 
lower lobe bronchus and adjacent to this 
mass was a small ulcerated area Active 
bleeding was present from this area at the 
time The nodular mass was removed and 
a microscopic report of adenocarcinoma was 
made With the implanation of radium in 
the bronchus and with the application of 
deep roentgen therapy, the patient has re- 
mained sjmptom-free for three and one-half 
years Bronchoscopic inspection shows no 
evidence of ulceration or of any mass, and 
roentgen studies remain free of evidence of 
newgrowth 

Contrast the aboie picture with that of 
a white male, 62 years of age, who com- 
plained of shortness of breath and cough 
oier an interval of from six to eight months 
He was treated with cough mixtures and 
tomes and finally a roentgen examination 
was made These studies revealed a large 
area of increased density in the mid-left 
lung field, in the center of which was an area 
of decreased density Because of the age 
of the patient endoscopic examination was 
suggested by the roentgenologist Broncho- 
scopic studies revealed a fungating mass 
near the orifice of the left lower lobe 
bronchus, and that tliere was considerable 
pus present Our impression was that tlie 
lesion was a carcinomatous one Biopsy re- 
vealed a squamous-cell carcinoma, and a 
final diagnosis of squamous-cell carcinoma 
of the left lung, with cavitation and infec- 
tion, was made, and confirmed at postmor- 
tem It certainh was not the fault of the 
roentgenologist that an earlier diagnosis was 
not made in this case, but the tuo cases 
above illustrate one of the points ue wish 
to bring out, namel}, atu unexplained cough 
or blood-spitting should lead the roentgen- 
ologist to suggest to the clinician the ndiis- 
abiht) of an endoscopic examination citn 
m the absence of positnc roentgen finding. 


In an unpublished paper on lung abscess, 
we have tried to bring out in detail nianv 
of the important facts that have dei eloped 
through our experiences m dealing witli sup- 
purative lesions of the lung For bre\ ity*s 
sake I will mention only one or two of these 
points We have noted that the roentgen 
evidence of lung abscess may vary from a 
small area of increased densitj^ in some por- 
tion of a lung field to complete imohement 
of areas corresponding with one or more 
lobes of the lung, with evidence of cavita- 
tion and fluid level We are aware of the 
fact that many roentgenologists do not feel 
justified in making a diagnosis of lung ab- 
scess until such time as they are able to dem- 
onstrate a definite cavity in tlie lung 
In this stud}’^ we have used the term “im- 
pending abscess,” especially in relationship 
to certain tj'pes of early dianges, and have 
stated that it is highly desirable for one to 
make a diagnosis of an impending lung ab- 
scess, thereby enabling the clinician to call 
upon the tlioracic surgeon to institute proper 
treatment rather tiian to delay until a fullv 
developed cavity with fluid level has formed 
In case of a diagnosis of impending abscess 
treatment may be instituted earh and tlie 
period of convalescence therebi shortened, 
whereas, when a diagnosis is delayed tlie 
period of convalescence is usu.allv prolonged 
“It IS not an evendav occurrence for the 
general practitioner to encounter a lung ab- 
scess and one must not censure limi too 
severely if be does not resort to endoscopi 
or some conseriatne method of actnc treat- 
ment at an early date On the other hand 
the roentgenologist sees mimeroiis casts and 
if he has acquainted himself with the prog- 
ress of other cases that haie pa.sed through 
his hands he can with all smcenti recom- 
mend intericntion or at least consultation 
as to the adiisabihti of intcnention 

In the beginning of this paper we empha- 
sized the fact that a histori was taken lie- 
fort other procedures were carried out 
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Later, we stated that an apparently nega- 
tive roentgen study should not interfere with 
an endoscopic examination when the history 
seems to indicate the presence of a definite 
but unexplained pulmonary lesion We 
would now like to point out that tn the ab- 
sence of a defintte history or of physical 
findings, positive findings tn the roentgen- 
ray studies must not be disregai ded and 
should lead to endoscopy or other confirma- 
tory procedures 

To illustrate, a white male, 47 years of 
age, had been subject for many years to what 
had been interpreted as chronic bronchitis, 
and had suffered ten months previously 
from pneumonia complicated by an empy- 
ema The latter had l>een drained but the 
drainage tract refused to close , subsecpiently 
proper drainage was re-established The 
surgeon was convinced that there was pres- 
ent something of an unusual nature which 
prevented the closure of the empyema drain- 
age tract, and roentgen-ray studies were 
made They revealed a shadow in the 
bronchial tree of the corresponding lung 
field that closely resembled the shadow of 
the root of a tootli The patient was cpies- 
tioned b) the surgeon, especially m regard 
to any operative procedures, including ex- 
tractions, all of which were repeatedly de- 
nied On the basis of this negatue histore 
even in the presence of such a definite roent- 
gen lindmg endoscopj was not resorted to 
Later, following inanipul ition ot the 
bronebi and the instillation of oil In the 
retrograde method the root of a tooth w is 
expelled 1 he patient then recalled a pre- 
iioiis extraelum — more than nine \ears past 
Ibis else illustrites the fallaci of pi icing 
loo muih confidente in a negatue Instore 
111 the pre sente of positiie roeiitgeii-rai finil- 

ings 

Or ig-im we might ilhistrile onr [>onit 
ihriuigh the else of i lioe 11 %eirs fj 
numlhs oi ige who got i Instore of 
eough eeuh Uml sputum ueer a period of 


seven and one-half years During this time 
he had undergone numerous examinations, 
including roentgen-rav studies He had been 
assured that he did not have tuberculosis, 
but did have an infection in the base of his 
right lung He had taken emrious cough 
syrups, evitliout relief On questioning the 
mother we learned that when the cough de- 
1 eloped the symptoms led to a diagnosis of 
whooping cough While the bo\ was sup- 
posed to have recovered from that, his 
cough never did leave him Our examina- 
tion revealed evidence of a right basal infec- 
tion, a temperature of 103°, a severe cough, 
with foul sputum, and an increased w'hite 
blood cell count We started our study 
with the idea of trying to find a cause for 
this cough Roentgen studies were made, 
using the routine technic for chest films 
These films showed a shadow of great den- 
sity o\er the right base, extending up to the 
angle of the scapula Though no distinc- 
tne marking could be seen m this area we 
were not satisfied with our information 
Next with the aid of the roentgenologist, a 
fluoroscopic stiidi was made A shadow of 
slightK greater density than the adjacent 
structure was noted near the right hilum 
Additional roentgen-ra\ films were made of 
sufficient penetration — somcw'hat greater 
than ordinariK used in studies of the spine 
— to re\ cal the area of great density at the 
right base When we came to stud\ these 
new films we had before us the explanation, 
that IS. there was a foreign lx)d\ near the 
right lulum — the shadow resembled a wood 
screw r.ronchoscopi was then perlormed 
mel .1 screw, co ited with rust was remoied 
1 he patient made a eomplete and rapid re- 
eo\tr% This particular case series to em- 
plnsi/t. not null the importance of looking 
111 the hi-torj lor a causal factor of the ail- 
ment hut It also illustrates a point that Dr 
Kulhn Steiens has olten mentioned, nanieK, 
tint “no rountgen-ra\ film is too good Iroin 
which to make a diagnosi-. ” 
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studies were said to show nodiing wrong in 
the lung fields Bronchoscopic examination 
rei ealed a small nodular mass m the orifice 
of a posterior medial division of the left 
lower lobe bronchus and adjacent to this 
mass was a small ulcerated area. Active 
bleeding was present from this area at the 
time The nodular mass was remored and 
a microscopic report of adenocarcinoma was 
made Witlr the implanation of radium in 
tlie bronchus and with tlie application of 
deep roentgen therapy, the patient has re- 
mained symptom-free for three and one-half 
years Bronchoscopic inspection shows no 
evidence of ulceration or of any mass, and 
roentgen studies remain free of exidence of 
newgrowtli 

Contrast the above picture with that of 
a white male, 62 years of age who com- 
plained of shortness of breath and cough 
o\ er an interval of from six to eight months 
He was treated with cough mixtures and 
tonics and finally a roentgen examination 
was made These studies revealed a large 
area of increased density m the mid-left 
lung field, in the center of which was an area 
of decreased density Because of the age 
of the patient endoscopic examination was 
suggested by the roentgenologist Broncho- 
scopic studies revealed a fungating mass 
near the orifice of tlie left lower lobe 
bronchus, and that there iias considerable 
pus present Our impression was that the 
lesion was a carcinomatous one Biopsy re- 
vealed a squamous-cell carcinoma, and a 
final diagnosis of squamous-cell carcinoma 
of the left lung witli caiitation and infec- 
tion, was made, and confirmed at postmor- 
tem It certainly was not the fault of tlie 
roentgenologist that an earlier diagnosis was 
not made in tl’ i case but tlie two cases 
above illustrat. one of the points we wash 
to bring out, nameh ani unexplained cough 
or blood-spittiiig should lead the roentgen- 
ologist to suggest to the clinician the adiis- 
nbilitj of an endoscopic examination c.\c(i 
m the ab=.cnce of po^itnc roentgen findings 


In an unpublished paper on lung abscess, 
we have tried to bring out in detail man\ 
of tlie important facts that have de\ eloped 
through our experiences m dealing with sup- 
purative lesions of the lung For brei itj ’s 
sake I will mention only one or two of these 
points IVe have noted tiiat tlie roentgen 
evidence of lung abscess mat vary from a 
small area of increased densitj in some por- 
tion of a lung field to complete imohenient 
of areas corresponding witli one or more 
lobes of the lung, w'lth etidence of cavita- 
tion and fluid level We are aware of tlie 
fact that many roentgenologists do not feel 
justified in making a diagnosis of lung ab- 
scess until such tune as they are able to dem- 
onstrate a definite cavitv in the lung 
In tins study w e Iiave used the term “im- 
pending abscess," especially in relationship 
to certain types of early changes, and have 
stated that it is highly desirable tor one to 
make a diagnosis of an impending lung ab- 
scess, thereby enabling the clinician to call 
upon the thoracic surgeon to institute proper 
treatment ratlier tlian to dela\ until a fully 
developed cavity wnth fluid le\ el has formed 
In case of a diagnosis of impending abscess 
treatment may be instituted early and the 
period of com alescence thereby shortened, 
whereas, when a diagnosis is dclnied the 
period of comalescenct is usuallv prolonged 
‘ It IS not an everyda} occurrence for the 
general practitioner to encounter a lung al>- 
scess and one must not censure him too 
severely if he does not resort to eiuloscopi 
or some consen atn e iiietliod ol actn c tre it- 
ment at an earl\ date On the other iiaiid 
the roentgenologist sees mmieroiis case> and 
if he has acquainted himself with the prog- 
ress of other cases that ha\e pa'-^ed tliroiigli 
his Iiands he can with all sinccnti recom- 
mend inteneiitioii or at least consult itioii 
as to the adiisabiliti of intervention ” 

In the bcgmnmg of this paper we eiiiph.i- 
sued the fact that a histurv was taken l>e- 
tore other procedures were carried out 



DEPTH DOSE CALCULATIONS FOR SUPER- VOLT AGE X-KTYS^ 

By V A TUVE, Washington, D C 
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Abstract — Because of the tendency of those 
not actually working m this field to assume 
that raising v-ray tube voltages from 200 
to 2,000 kilovolts (2 million volts) will give 
an increase m penetration and depth dose com- 
parable to that brought about by the change 
from 20 to 200 K V , calculations were made 
on the basis of existing published data (1931) 
to determine roughly the gam in depth dose 
to be expected with super-voltage tubes Im- 
portant tactors are the following (1) Most 
of the x-rays emitted by any tube have a 
‘hardness” (voltage equivalent) correspond- 
ing to less than half of the voltage of the elec- 
trons striking the target, (2) lead is the best 
available filter for verj^ high voltage x-ravs, 
but since it absorbs 2,000 KV (monochro- 
matic) radiation nearly as much as 600 KV 
radiation, the radiation from a 2,000 K V 
target heavily filtered by lead will contain 
more x-rays of voltage equivalent under 1,000 
K V than above 1,000 K V , (3) the penetrat- 
ing power ot 2,000 KV (monochromatic) 
vra\s m w'ater (tissue) is not greatly in ex- 
cess of that of 600 K V x-rays 

Making approximate corrections tor the in- 
crease 111 intensity at various depths due to 
scattering, from data on radium gamma-rais 
(Memorial Hospital radium “bomb”) the 10- 
eni depth dose of a 2,000 K V tube heavih 
filtered hj lead is cakulaled to be aO per cent 


of the skin dose, for a skin-target distance ot 
50 centimeters Utilizing the inverse square 
law, the lO-cnt depth dose of a 200 K V tube 
with ordinary filtering can be raised from 40 
to 48 per cent of the skm dose by changing 
the skin-target distance from 50 to 100 cm 
(the power input to the target wmuld have to 
be increased four times for the same exposure 
times, of course) Thus, although the pro- 
portion of the primary radiation which reaches 
the depth of 10 cm is very different m the tw o 
cases, the actual dosage being by effectively 
much “harder” radiation witli the 2,000 K V 
tube, no extreme gam m depth dose is to be 
expected by using very high voltage tubes (un- 
less intense atomic nucleus x-ra\s are excited, 
a phenomenon not to date discovered nor ex- 
pected) It is emphasized that “depth dose' 
m this connection does not represent radiant 
energ)' flux nor energ) absorbed trom the 
beam, but the ordinary' usage of the term to 
represent the empirical reading of a good 
small chamber ionization meter Biologic 
effects may differ widely for the same depth 
dose at two widcl> different values of aver- 
age “hardness” or voltage equivalent of radi- 
ation, hence no biologic conclusions art to ht 
draxon from the calculations outliiud The 
writer verj stroiiglj takes the position that 
onh eareful and extended experimental tests 
with vere high voltage tubes can determine 
their biologic and therapeutic value 


tx 1 luiiH ei lox 

It Is desired to e ilctil He ipproximate 
w Iter pliantoiii depth dose eiirees winch will 
ippK lor x-ri\ tulles operited at loltiges 
ilniie alHt kiloeolts Flu sie il 1 ilxiralore 
me IslirellleiUs long siiiee est ibllshed tile 1})- 
proxnn lie inonoihroin itie ib-or[)tion eoefli- 
eieiits tor w Iter md it in i\ lie issmiied tli it 

•U } Ml m U Ar\ 1 -I I l-cr \ ic fttif 1 Dct. } \ JJi te 

1 le U c lU i> W 1 \ ii‘i \ii 41 Nf 1,^ 


these will appU well enough also lor biologic 
tissue, wiiieli is l.irgeh water, with the bal- 
ance ot the atonis pre-eiit hai mg .ipproxi- 
111 Itch the s line it er ige .itoniic number is 
w Iter Corrections at various depths diie 
to sc ittering e in Ik oht mied ipiiroximateh 
Iroiu published w iter phantoin me isnre- 
uieiils with the Memoriil Hospital r idiiini 
pack ( Nmil)''} I ead has the highest 

itoiuu mimlKr oi til iioii-radio-aetu e ele- 
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From a technical standpoint a film mai 
be apparently perfect, but because of the 
particular circumstances surrounding the 
case It may be worthless 

Dr Chevalier Jackson and his associates 
have so frequently spoken of the importance 
of two-wai fluoroscopy as an aid in the re- 
moval of foreign bodies, tliat we need onlj 
remind you of its great value and suggest 
that the tlroracic surgeon and radiologist 
Mill be able to work together to better ad- 
lantage at such times as two-way fluoros- 
copy is needed, if the} haie had intimate 
contact in tire fluoroscopic room during tlieir 
routine Mork 

To illustrate, a white female, 19 years of 
age, was subject to frequent attacks of ma- 
laise and temperature Repeated physical 
examinations m ere reported as being entirely 
negative Studies of the urinary tract re- 
\ ealed nothing abnormal Roentgen-rav 
studies, including a supraglottic lipiodol in- 
jection of the chest, added no diagnostic in- 
formation Because of a slight cough, 
bronchoscopic examination was done and 
the orifice of one secondary bronchus nas 
seen to be inflamed An aspirating tube 
Mas inserted into tins bronchus from which 
pus was aspirated and replaced bv 20 c c of 
lipiodol The roentgen studies were then 
repeated, revealing a triangular area at the 
right base filled witli the lipiodol At opera- 
tion an old encapsulated emp\ ema M'as 
drained, and the patient’s symptoms u'ere 
relieved This case is cited to bring out the 
fact that at times it is necessary to resort 
to special methods of using a contrast me- 
dium in order to obtain the most satisfac- 
tory information from a roentgen study 
We might cite one other instance that of 


a white female, 38 years of age, m'Iio had 
SM-allowed lye at the age of tivo years and 
had been treated by dilatation of the 
esophagus She had passed 36 years of her 
life with practically no distress, though she 
did find It necessary to eat slowh and to 
cheM' her food thoroughly Tu'enty-foiir 
hours previous to the time M^e saw her she 
had clicked while eating, and following this 
accident no food would pass into the 
stomach and she felt a definite discomfort 
in the lower esophagus Saliva M'as not 
drooling from her mouth and she could take 
small quantities of fluids An esophagos- 
copy had been attempted, but the stomach 
had not been entered with the esophago- 
scope, because it had been feared that the 
scarred esophageal wall might be torn Tiie 
question came up as to whether or not am 
food particle had lodged or whether the pa- 
tient, who Mas ot a nen'ous temperament, 
imagined the obstruction A barium mix- 
ture M'as given, following which fluoroscopic 
and roentgenographic studies revealed a 
fairly normal lumen throughout the upper 
tM'o-thirds of tlie esophagus, but the lower 
third was narrow and obstructed — m fact 
one could see a splitting of the barium 
column at an obstruction, suggestive of a 
foreign bod^ Esophagoscopy was per- 
formed and a piece of meat M'as removed 
M'lth relief to the patient 

The many articles appearing in the litera- 
ture on the subject ot contrast media and 
their use in roentgen-ray studies signify the 
great value of the various media Con- 
trast media lose none of their importance 
uhen used in studies of thoracic diseases 
In this field also tlie close eo-operation of 
the thoracic surgeon uitli tlie roentgenolo- 
gist IS an important factor 
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Fik 2 Water phantom depth dose curves H 
inverse square law only, ^ plus 

\uthout scatter, obtained by ^'oo llv , 


\Mt(iout scatter, ooiauicu 7 nn 

absorption, C and D alter Bachem 

1 mm <opt.r. for w”A,S^ 

cm square portal, L and h alter 

(1930), 200 K.V , 0 S mm copper 1 J""* “‘T'^eter 

for 20 cm diameter portal and for 5 5-c 

portal 1 


F.r, 3 Depth dose cun'cs. Memorial Hospital 
rig ^ 7 R nnH r = water phantom for 

r^ium pack [ , ^Q-cm radium-skin dis- 

10 -cm , foj;^ 15 cm square), 

'^■L.‘°i”Vehcal depth dose without scatter, 

for^'lO-cm'and fo7% cm ?adu.m-sk.n dtstance.] 


given by different obseraers are not impor^ (inverse stiuare anti ansuii.uw,,, 

tant here To indicate the importance of mg average hardness as 1 000 K V ) w ic t 
,i„ crntt-primr. curves are tn the exDenmental Curves -i 


I) are the e\perimental values, and Curves 
E and F are the expected values without 
scatter (inverse square and absorption, tak- 


the correction for scattering, curves are 
given in Figure 2 for water phantom meas 
iirciuents with 200 K \ tvibes at cm 
skin-target distance Curve 'I »s the in- 
verse square law decrease without a sorp 

^ . « 1 l-«x> 


correspond to the experimental Curves A 
and C The percentage increase of the dos- 
age at various depths due to scattering, is 
given in Figure 4 for two values of radium- 
skin distance Bec.uise of the very largt 


tion Curve B is the depth dose to be ex- through winch the rays strike tin 

pcctcd without scattering, comprising the in- f„r a radium-skin distance of 2( 

verse siiuare hvv and absorption (using all- for a distance of 10 cm tlv 

rf inn 1C \ as an aver- ritr\( fnr a radium 


sorption eoelBcient for 100 K ^ as an aver 
age hardness) Curves C and k are 

mental water phantom measurements wi i 

20-cm m.rtals and Curves P and F the 
same with 5-cm portals 1 he scatter cor- 
rection is then the amount hv whici 
B must he increased it e ich point to 

the experimental nine , 

Similar w iter ph intom depth dose curve 
for the verv nnieh harder rad. it. on from the 
Memorial Hospital r.dn.m paik { Innuh ) 

ire given m r.gure > Curves J B C and 


'( VaiIU 
XX I S lO 


Vm J V' 


U .iwru 1 an! lUl 1 1 tr > i--- 


scattering correction curve for a radium 
skin distance of 10 cm mav he coiisidtrei 
as a generous allowance for the dosage in 
crease due to seattermg which mav lie ex 
pected when using a high vo’tage tube giv 
mg radiation of eqiin lieiit hardness bt 
with properlv defined jiortaL From th 
absorption coefficients ot Figure 1 and tl 
inverse square law (Curve \/F' of Fij 
5) the depth dose curves for snonodirt 
jim/ii x-ra\s are then e ilciilated lor i skii 
target distance ol 50 cm (Fig 5) Tl 
dotted curves represent the i ilciilated ilepi 
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filter the best a^afiable 

cenL for absorpOon coeffi- 

cients for various ware lengths have been 

■neasured and are m the literature The 

evact law goierning the spectral energy dis- 



the radiation at various depths will differ 

^eptli dose remains relatively constant 
ZlT can 6e dra^.n frol ffi 


•\ r . ' - 




^ditmyer,^5om^''2Tnd 3 aS'^Kohlra?sch''‘ran/°’’ ^ 

kirfey%'fe.^r'lcad)T Stua^Tahe^No':: 


tnbiition to be expected from an x-ra> tar- 
get at various high voltages is not known 
All measurements so far made, however (m 
the ordinar}' x-ray region) indicate tliat the 
intensity from any target is a mavimum 
at the lowest frequencies, decreasing al- 
most^ linearly to zero intensity at exactly 
the 'quantum limit" correspondmg to the 
(uniform) energy of the electrons striking 
the target From these measurements it also 
appears that tlie total energy emitted as 
\-rays with lanous applied (high) loltages 
ma) be expected to he between tlie limits 
(1) x-ray efficienc) proportional to voltage, 
and (2) x-ray efficienci constant for all 
loltnges The exact -hajie and magnitude 
of the spectral •'leig) distribution curies 
Mill not lx important to our calculations 
From these published data it is, tlieretore 
IHJssible to obtain an approximate idea ot 
tile depth dose curies to be expected at %ari- 
ous high \oltages Since the ‘hardness" ot 


to be expected ivit/i very high tube voltages 
Because of possible misunderstandings on 
this point, the writer has hesitated for a long 
tune before agreeing to publish these calcu- 
lations ■ 


SUMMVRV OF CALCULATIOXS 

The monochromatic absorption coeHi- 
cients as measured for water are shoun m 
Figure 1 The cur\e marked ‘ D ’/j” gnes 
the half value thickness of water for \arious 
frequencies Small differences m the \ allies 


Aofc adJeU in prct>s In a ixrMjnaf conintutiicati ui to 
ine unter Dr C C, I^uritieo hai rnven the rc uUs «/ 
wjme very interesttn^r calculations Jo be publtslicj ihorl}/ 
He consdlers (as above cmphaHizcd by Ihe writer) that the 
depth dose readmits of an luntralion chimber arc not a 
suitable cnterioQ for niakini^ companions between medium 
and Ter> hiith voltaite radntion^. Jfe calculate' intlcad the 
energy (m the form of radiation) which can be 
•Selivered into the b<xly for a K>vcn amount of energy ah* 
sorbed in the >km On thin basis there h a <fixtinft im 
provement with increxved voltajrc of llic order of a factr r 
of I 8 m chanjpnff from 200 to 600 kilovolts lulx voltaic 
He further poinu out that the depth dose at 15 and even 
•0 cm IS of importance and here inc harder radiath os have 
^ ,/hc ailvantatfe over 200-kjIoToll x rays The writer ong 
ma/lr prevented and here reenrds the emrlricaf calrulationi 
L *"*■’, uolv to indicate certain oi the fundamental 

|li> icjI /jcior* which are f imjHrtance to the (f bfem. 
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Tig 7 Calculated spectral energy distributions 
lor highly filtered x-rajs assuming x-ray ethciency 

Iiroportional to voltage (see text for i 

planation) [For a given \alue of current dotteil 
curves represent intensity distributions on a'd.ua t e 

.lucncy-(kilov olt-) scale-area under curves being 

proportional to h”. curve ‘100 K\ 
resents uitensilj distribution at any voltage , ^ 
ceiitage freiiucncy scale — area under curv g 

constant, curves through plotted points r^'^sent 
intensity distributions in heavily filtered b 
voltages as marked ] 

voltages on a giv'eu scale (area under curve 
proitortional to total \-ra) output) Hence 
if the curve marked “ 1 00 -K V -Nicholas 
represents the spectral distribution for - 000 
K Y the curves for 600 200 and 100 K \ 
will lie as shown bv the dotted lines in Tig- 
iire 7 ClnnginR to a percentage freipiencv 
-cile bv nngmfvmg Ixith scales for etch 
dotted curve the curves for all voltUf^esco 
incide with the curve m irked lOO-k \ - 
\iehnlis ’ With 2 000 K\ on the tube 
if we use l le id (liter ol sUeh tbukuess is lu 
give ipproxuniteU ad per cent tr uismis- 
sion it 73 per cent ol the .pi intuni bunt ire- 
queniv bv ippKmg the ibsorpimn eoelli- 
vlUlts ol 1 igure (. we obtiin then i bltered 
IkiiuoI \ r IV shiv mg i spevtr d eiiergv dis- 
tribution given bv the curve nurked '2(XX1- 
k\ < T'k' ”* It is lie ir tbit tile iver- 

i -e birdiu-s ..1 stub i lie im lorre'ponds 

t."^ inoiuHliroin ilie r ub itioii oi i ireipteiiev 
npuv iKnt to liss til m 1 '■<»(' ki'oiolt' I he 


Tic 8 Calculated spectral energj distri^hutions 
for highly filtered x-rajs, assuming x-ray clbcicncv 
proportional to (/’/’ [ in Figure 7, dotted curv es 

for actual frcttucncy scale— area proportional to 
full-hnc curves for percentage frequency scale 
— are-a proportional to MV'P curves through plotted 
points represent intcnsit> distributions in heavily 
filtered bc'tms at voltages as marked (tnuiUpntd b> 
labeled factors for Icgihilitj ) 1 


much greater extent to which 200 K V radi- 
ation tnav be “hardened” bv'' a half value 
lead filter is indicated bv a similarlv calcu- 
lated curve labeled “200 kilovolts' ( 1 he 
voltage scale is a percent ige-of-tull-\oltage 
scale lor the separate ‘ filtered” curves and 
the relative intensities are for points on the 
same curve, not for comparison ixitweeii 
curves The total eiiergv radiated bv a tar- 
get with I given current is greater at 2 (X)0 
k X' tb.m at 200 K \' m the ratio ot the 
ire is under the dotted curv es .is aI)Ov e nieii- 
tioned ) We mav m ike similar c.dciil itiou' 
lor the assimipiion tb.it the \-r.iv elTicietiev 
IS jiroporlion.d to the -(pi ire root ot the 
voltige I'snig this .isMiiiiptioii Figure S 
give' Is dotted biles the '|Kctrd distribution 
curves plotted to .i fixed volt’g^ -e.ile Re- 
iliieed to i percent ige-ol-Hill-v o t ige -C.tle 
the curves ire drivvn .is mil line- \pp'v- 
nig halt v.ihiL le.ad (liters to the latter ciirve- 
vve oht mi the eiirve- drawn as mil line- 
through tlie i deii'.ited point' In order to 
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dose values with no scattering The tull 
curves are tliese dotted cur\ es multiplied b} 
the scattering correction marked “10 cm Ra 
S D” m Figure 4 

We must next inquire as to tlie greatest 



*t Increase in depth dose due to scatterinv 
.Memorial Hospital radium pack. 



Fig S Depth dose curves for monochromatic 
radiation at 50-cm skin-target distance 


average hardness of the beam which we may 
expect to obtain from a heavily filtered 
super-voltage tube, operated, for example 
on a 2-million'Volt direct current source 
Lead has the highest atomic number of anj 
material available for a filter It carries 
photo-electric absorption up to higher fre- 
quencies th in lighter dements and conse- 
quently IS the iiest material available tor 
sdectivelv filtering softer components out 
ot the Iieain Even so it does not make an 


effective filter for frequencies higher than 
about 600 kilovolts equivalent The al> 
sorption-coefticients for lead are given tor 
v^anoiis frequencies in Figure 6 
The remaining factor to be discussed is 



Fig 6 Monochromatic absorption coefficients for 
lead [1 and 2 after Hermann and Jaeger, 3 after 
Jaeger interpolated, 4 after Jaeger and Mejer and 
Schvveidler 5 after Gray-Skobclzyn Kohlraiiscli 
(Ra 03S cm Pb) , 6 after uray-Alimad (Ra, 1 cm 
Pb) 7 after Gray-Kohlrausch , 8 9, and after 
Compton (older estimates) ] 

that of the spectral energj’-distnbntion to 
be expected from an x-ray target at v triotis 
high voltages From data in the region 40 
to 140 K V Nicholas^ concludes tint the 
spectral energy distribution for the x-ravs 
produced in the target by electrons ot iini- 
fonn v'elocity has tlie form sliown m FigiirL 
7, ciirv'e marked “100-K V-Nichol.is ’ (tlin 
curve IS the observ'ed intensity distnbiitioti 
curve as siiovtii in the jagged full Imc cor- 
rected for absorption in the target) and 
that the total amount of energ) converted 
into x-radiation lies iietvveen tlie limits ( I ) 
x-raj efficienev (output/mput ) prn[)iirtion il 
tothevoltige and (2) x-r tv eflieieiicv pm 
portional to the s<|tiare root ot the voltige 
and IS probablv near the latter If ui is 
sume the first to be true ( x-r tv edit lent v 
proportional to voltage) the slope ot the 
distribution curve will lie the s mic for ill 

<VV \\ Xicliola Ilurcjii |)( stiiiiUr I lour Kr l<>" V 
SIJ sra 
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reason of the inverse square law “ The 200 
K.V 20-cm portal 100-cm S -T D curves 
are given as C and D of Figure 10 Figure 
11 assembles for comparison a variety of the 
curves discussed 

In closing, the writer wishes to reiterate 
tlie fact that, since the dosage at the differ- 
ent depths IS produced by x-rays of very 
different “hardness” m the two cases, the 
fact that the 10-cm depth dose with a 2,000 
KV tube may not be expected to differ 
greatlv from that of a 200 K V tube must 
not be used for a basis of any conclusions 
as to their relative biologic effects Only 
extended and unbiased experimental data 
can decide the relative value of very high 
voltage x-rays m therapeutic work 
The writer also records his appreciation 
that the Chemical Foundation of New York 
made possible the symposium on physical 

*VQte added m press Dr C C Launtscn has kindly 
l>omted out to the wnter that any increase in dc(»th dose 
obtained by removing the (point) source of radiation to a 
greater distance is enuaU> well obtained by the u<ie of 
multiple portal irradiation This is readily seen as follows 
Neglecting absorption and con»idcnng only the diminution 
due to the inverse square law on a surface of area A at 
depth d cm one may obtain a depth-dose equal to the 
fckia dose (100 per cent) b> using parallel radiation (strong 
ourcc far removed) and one portal of area A One i^y 
equally well use a source at d cm from the skin and 
portals of area A/A so arranged that each portal gives 100 
^r Cent iloaage to one fourth of the skin area while giving 
j-i per cent dovige to the area A at depth d Any ab^o 
lute gain in depth dose must come from a decrease in 
abiorpiion ( hirdcr^ radiations) and not from a change in 
target kin distance 


aspects of radiation which was presented at 
SL Louis, and of which this paper formed 
a part 



Fig 11 Companson of depth dose curves [4 
and 5—200 K V , 50-cm skin-target distance 
Weatherwax and Bachem C and D — curves 1 and 
B corrected to lOO-cm skin-targct distance, £ and F 
— calculated curves for heavily filtered 2,000 ICV 
radiation using scattering corrections from Figure 
4, at 10 cm and 20-cm radium-skin distance G and 
H — Curves £ and F corrected to lOO-cm skin-targct 
distance J — radium pack depth dose, 10-cm radium- 
skin distance (curve for 20-cm radium-skin distance 
lies near C) K and L — 200 k V curves, 5 cm por- 
tals Weatherwax and Bachem ] 


\NNOUXCnMENT 

Ihc I XLCUtnc ComnuUec -umounces the \nnu'il Meeting ot the Radio- 
logical Societv of \iirth \mene i will t.ake phee during tlie Vmerie'in Con- 
gress of Radioltigv at tlie 1’ diner House Chieago, Illinois September 25 to 
10, inclusn e 

The business sessions will be is lollows 

Sept 25 — Counselors Meeting — Luneheon 1 lie names ot the nominating 
committee will lie re id 

Sept 2() — Report ol the \onuniting Committee 
“sellt 2S — 1 lection ot Ollieefs 

Ihese three meetings will toUiiw the morning sessions oi tlie Congress 
\nnoutHenient is to room 1< c Utoiis will be made m (.due igo 
^Ipt 2‘> — 1 ruliv niglu — CoiuoeUion md Ihe'eiit ition ot the Ciold MediL 
In the s.UKlv at S vO P M 
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Fig 9 Calculated spectral energy distributions 
for highly filtered \-rays, assuming x-ray efficiency 
constant (As in Figure 7 dotted curves for actual 
frequency scale— area proportional to V, full-line 
curves for percentage frequencj scale — area propor- 
tional to l/y, curves through points represent in- 
tensity distnbutions in heavily filtered beams at volt- 
ages as marked (multiplied by labeled factors for 
legibility) ] 


Fig 10 Comparison of depth dose curves { 
and B calculated for 2,000 K.V , scatter correction 
from radium pack at 10 cm. and 20-cm radium skin 
distance, C and D 200 K.V curves corrected to 100 
cm skin target distance, from results of Wcather- 
e ^ 2 mm -iluimmum 

and of Bachcm 200 K.V, 1 ram copper, SO cm skin- 
target distance, and 20-cm portals ) 


tacilitate visual comparison w itli the filtered 
cun'e for 200 K V , tliat for 600 K.V has 
its ordinates multiplied by 2 and tliat for 
2,000 K V by 3 It is again obvious that 
the average “hardness” of the filtered 2,000 
KV radiation is under 1,000 kilovolts 
equivalent As an extreme case we might 
assume the x-ray efficiency to be constant 
for all high v^oltages Curv^es similarly cal- 
culated for this assumption are gn en m Fig- 
ure 9 Again, v\e see that the average 
“hardness” of the filtered 2 000 K V radi- 
ation is under 1,000 kilovolts 

We may, therefore assume for our depth 
dose calculations for a tube operated at 
2 000 K V constant potential that the aver- 
age “hardness” of the radiation passing a 
heavv filter vv ll be approximatelv that of 
1 000 K monochromatic radiation The 
depth dose curve for monochromatic 1 000 
radiation is given in Figure 5 for a 
skm-target distance of 50 centimeter^ We 
must correct tlii'> for the increa-'c due to 


scattering, and, as above mentioned, the 
curve marked “Ra S D 10 cm ” of Figure 4 
is a generous allowance Using these two 
curv'es, we obtain Curve A of Figure 10 as 
the depth dose cun'e to be expected when 
using a 2,000 K V tube with a heavy lead 
filter To indicate the very maximum which 
might be possible we nia^ use tlie scatter 
correction marked "Ra S D 20 cm ” of Fig- 
ure 4, although this is certainly an overesti- 
mation of the scatter correction bv reason 
of the ven large “portal” of the radium 
bomb This correction giv es us Cun e F of 
Figure 10 The 10-cm deptli do^e of a 
heavilv filtered 2 000 KV tube niav thus 
he expected to he Iietweeii 48 and 62 per 
cent most probablv alxnit 50 per tent (of 
the skin dose) It is of interest to note tli it 
the 40 per cent depth dose ol an ordiii irv 
200 K\ tulx with moderatt filters iiid a 
20-cm jMirtaf (Cunts C a/itl /' ol Fig 2) 
mav be raised to IS [icr cent bv cli iiiging tile 
skm-t irget distance from 50 to 100 cm bv 
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On Ma\ 3, 1933, the same x-ray dose was 
repeated, and dady from May 7 to IS, durmg 
which time her fasting sugar daily ran trom 
72 to 80 milligrams 

On May 16, Tune 22, and July 23, one-halt 
\-ra} dose previously given was repeated, and 
her lasting sugar came up trom 90 to 100 
milligrams 

No change in diet was made atter begin- 
ning the x-ray treatments Coincident with 
the improved blood sugar content, her general 
condition improved, and her mentalitj' rapidly 
changed over to normal tor her age She now 
takes zealous interest in all things that inter- 
est children, and has no “spells” or stuporous 
periods Neighbors, teachers, and child com- 
panions comment on her changed condition 
We report this case of hypoglycemia as 
iimporaiily improved bv radiation alone, 
making no claim at this time that radiation 
will cure hypermsulmism In this case it 
seeininglv has temporarily, at least, con- 


been proa en not radioseiisitia e, but care 
should be exercised 

A SIMPLE MANEUVER TO IN- 
CREASE THE VISIBILITY OF A 
SALIVARY CALCULUS IN 
THE ROENTGENOGRAM^ 

B> S\MUEL ICLWER, MD, CiNaNxwi 
It IS Often difficult to obtain a roentgen- 
ogram ot a calculus in the submaxillar} 
gland or duct because the shadow of the 
stone IS obscured by the boda ot the man- 
dible Hoaaeaer, if the roentgenologist 
places his finger in the patient’s mouth and 
pushes doavn the floor, the submaxillara" 
gland and duct can be depressed beloav the 
jaav bone and the calculus can then be 
brought clearla into vieav 

Figure 1 shoaas a calculus near the angle 
of the jaaa in a roentgenogram taken in the 
ordinary avaa In Figure 2 the same cal- 
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IrolUd It \\ V. hvac ^cacril other ea-'cs un- 
der tre itiiieiit th It ire -hoaMiig iiin-.t gr itila- 
iiig iiiiproa eiiKiit to be reported 1 iter 

We e 111 liiul no relerelUe in the liter iture 
renewed to other e ne' tlliw tre ited We 
trii't other r idiolher ipl'ts aaill le't the ii'e 
ol r nil uion in tin- eoiulition ind report 
their re '■nil' \<irinil piiureilie ii"ne hi-' 


en’us cm be seen to nuieh better ida.mtige 
b,.k)aa the in nubble iiul the 'h.idow ot the 
linger in the mouth is al o \isible Hie 
small iii'ert in 1 igure 2 is trom an x-raa 
him ot the 'line e ilciihis liter it had been 
reinoaed 
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CASE REPORTS AND NEW DEVICES 


A. CASE OF HYPOGLYCEMIA 
TREATED BY RADI A.TION 
WITH BENEFIT 

B\ S C BARROW, MD, Shren'etout L\ 

In reporting the following case, it is not 
our intention to even touch on the theories 
as to the causes ot a low blood sugar con- 
tent, found constantly or intermittent!} in 
certain indniduals, accompanied bv serere 
and alarmmg constitutional symptoms We 
likewise feel uncertain as to the proper 
designation — spontaneous hypoghcemia or 
hyperinsuhnism * 

Relatne to the use of radiation in hrpo- 
ghcemia or hjpennsuhnism, we ha\e been 
unable to find an} mention or suggestion of 
its use in the literature on radiation In 
the American Journal of Roentgenology and 
Radium Therapy, September, 1931, A U 
Desjardins gives a complete review of ex- 
periments showing the effects of radiation 
on tlie pancreas None of these reports 
refer to h\poglvcemic conditions, and the 
general conclusions are that pancreatic tissue 
and function are rather resistant and non- 
responsive to radiation In this re\ lew 
however, of interest to us at this time, are 
the experiments of Tsuzuki (1926) uhich 
showed distinct atrophy of the islands ot 
Laiigcrlians in rabbits after full doses of 
short wave radiation 


CASL XEIOUT 

On April 16, 1933, Dr E Powell, ot West 
Monroe. La , reterred the case here reported 
w'lth the request that w'e attempt rebel I)\ 
radiation 

The patient, D W was a white temale 
aged 9 jears weight 65 pouiuE height ->2 
inches The general phjsieal appearance was, 
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health} , mentallv she appeared normal in 
even waj soon alter eating, but lapsed into 
dullness and inattention two or three hours 
aitei taking tood 

She has one brother and two sisters all 
normal and health} The lather and mother 
claim to be in perteet health The patient has 
an aunt, 22 }ears ot age, who has been a con- 
firmed epileptic since duldhood (a lijpogh- 
cenne case, under treatment and improving, 
to be reported later), otherwise the lamilv 
histor} IS negative 

Genera! phvsical examination discloses no 
detects, Wassermann negative, teces, blood 
counts, basal metabolism rate, all normal 
When the patient was S years ot age, her 
mother noted that the child seemed to be at 
times dull, listless, and stuporous, while, again, 
she was bright, cheeriul, and pla}tul After 
some time it was noted that her stuporous 
spells Occurred as her meal hours neared, and 
disappeared after she liad eaten As time 
passed, she began to have “spells” (so de- 
scribed b}' her mother), aceompamed b\ un- 
consciousness With experience, the mother 
gradualh learned to guard against these at- 
tacks by leeding At the age ot 6 }ears, she 
entered sehool and found it ujihill work In 
the hours immediatel} alter eating she could 
learn easily, but in her fastmg hours she tor- 
got It all, recovering her meinor} ot previous 
lessons, however, as soon as food was taken 
During all this time, she received ,iio iiied 
ical attention md was known b\ the neighbors 
and school children as weak-miiuied About 
Januarv 1, 1933, Dr Powell was eoiisultid 
who it once suspected the true eondition 1 he 
patients lasting sugar ran eoiistaiitl} around 
trom 40 to 50 milligrams per 100 eiibu luiti 
meters, on leedmg even two hours it lueer 
went higher than 71 nidhgrims 

On \pnl 16 1933 she was given \ ra\ t\ 
posures over the anterior and [losterior pan 
creatie ire is using 110 K \ P 4 mi I mm 
A1 filter 15 ineh distniee 10 minutes to eaeh 
irea During the jieriod from \prd 2> to 
30 her listing sug-ir daile nulled irom 70 
to 71 milligrams 
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3 Our Competing Confreres — Speak 
well of them or say nothing Show them 
b\ example that we are practising our pro- 
fession on a basis of fairness to all In 
otlier words, we are putting into action our 
expressed ideals Should our competitor be 
a culprit and do underhand, cut-throat 
things, that is no excuse for us retaliating 
in like manner — we would be placing our- 
selves upon his level and then he would feel 
justified in “beating us to it ” 

What do you think about getting as close 
to our competitors as possible^ Familiar- 
ize ourselves with their philosophy of life, 
their good qualities and bad, physical and 
psychical, material and moral Would it 
not be well to organize local groups for 
mutual advancement by study and free in- 
terchange of ideas ^ Nothing extinguishes 
the spark of a smouldering fire of impend- 
ing strife like early frank discussions with 
ail "the cards on the table,” and nothing so 
sets the stage for such discussions as free 
social get-togethers, where we can grip the 
hand and use the moniker in greeting 

4 Our Distant Brothers in Radiology — 
Some of us ma\ be situated in large centers 
associated witli clinics nchh endowed re- 
search institutions or hospitals of enormous 
capacity offering opportunities^ to a fa\orcd 
few Tlie lolume of cases, the larieti ot 
conditions and the pruilegcd contacts cn- 
<ible sonic to secure an eiiiious fund of 
knowledge Thee sliould share this infor- 
nntion The higher eoiir stratum m what- 
soeeer field of endeieor the greater is eour 
responsiluhte to those le^s fortunate \oth- 
lug \\e gun glees full e due until we dieide 
it eeith others One should piss on the* re- 
sults of his obsereatioiis and liis aehieee- 
iiients (uee to the r uhoiogists less t leor- 
ihle situ lied eour crestdh/ed ojimioiis 
proven he experieiites in order lint the 
spliere ol their uselulness nne Ik eiil irged 
be thi ijjphi Uion of sueee'slul methods 
1 e»o ni me good things h lee lieen lost to the 


ee^orld because of lack of evhole-hearted dis- 
tribution of the details of discoyenes Par- 
ticularly IS this fact applicable to the practice 
of medicine We brought nothing into the 
world and eye can take nothing aevay evitli 
us Nothing that eve leave to our oevn flesh 
and blood, if at the expense of suffering hu- 
manity, evill ever be productive of good or 
happiness Let each and every one of us 
disseminate our accumulated evealth of per- 
sonally established worth-evhile methods It 
IS the doctors on the rapidly vanishing fron- 
tiers who will appreciate and put into prac- 
tice these humanitarian aids Stooping to 
capitalize upon accomplishments in medical 
science will redound throughout the ages and 
be recorded on the pages of history — against 
him who would withhold desirable informa- 
tion except for monetary consideration 
Madame Curie and, before her. Professor 
Roentgen, exemplified the true scientists — 
they gate to the world the results of their 
toil and study without thought of compensa- 
tion 

5 Onr Society — Man\ memliers of our 
Society and sister organizations, following 
up and enlarging upon the work of the 
founders of radiology, have sacrificed life 
and limb We to-day arc reaping tlie fruits 
of tlieir lalxirs The names ot these pioneers 
will ever lie revered It is mcumlient upon 
us to emulate their triumphs b\ carrving 
forward the science so luentonouslv m- 
augunted They would ask of us notlimg 
more than tint we see to it that radio-activ- 
itv gives tile greatest good to the greatest 
uumlKr 

Ihe foregoing thoughts are after medita- 
tion upon the st ite ol so-cnlled ‘deleatisin” 
mil luv lumilile attempt to slc ,[ ouL” 
\t>n nnv su that 1 am visioinrv .m ideal- 
ist, that mv theories are not work.ib'e How 
do von know ' 1 rv tliem 

\\ H Me(.i tux, M D 
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A WAY OUT 

The present economic status of the peo- 
ple of the world is the result of disobedience 
of the “Golden Rule ” Some may challenge 
this statement, nevertheless I am prepared 
to let it stand 

The remedy for the depressed conditions 
rests with us as individuals, families, com- 
munities, states or provinces, and nations 
The individual must get his own house in 
order, the rest will follow naturally You 
can, witliout stretching tlie imagination too 
greatly, visualize a group, a city, or a coun- 
try made up of persons, each planning, con- 
niving, even fighting for all he can corral for 
himself without thought of his neighbors 
This self-centered existence has been in 
evidence too long The ego must go Our 
social sennce clubs are w a\ ing banners with 
high-sounding mottoes, but are the person- 
nel of these clubs living in accordance with 
their preachings? It is not all economic 
either, one’s mental attitude during tlie de- 
pression has made it difficult to distinguish 
or assess the value of tliosc tilings necessarv 
or worth- wild , as compared wath what was 
cnjmed in tne dais of prosperiti or what 
propagandists bait proclaimed as our rights 
Wars capital-labor differences luttcr con- 
tentions between political parties religions 
organizations at lariance all have at the 


root of their strife selfish motn es— coupled, 
it IS true, with misunderstandings and mis- 
management 

Let us face this mess witli real courage, 
a determination that w e are prepared to do 
our bit in tlie reconstruction and re-estab- 
lishment of world affairs upon a more ecpii- 
table basis, friendly co-operation, live and 
let live, and that we are starting right now 

“Whatsoever ye would that men should 
do unto } ou, do ye even so to them ” 

How can tlie members ot the Radiological 
Society of Nortli America apph such a Rule 
to their specialtv? 

1 Our Pati-cnts — We should place our- 
selves m the position of the patients, con- 
duct such examinations and treatments as 
seem desirable or necessary, in other words, 
w'ork 100 per cent in the interest of tlie 
patients 

If we are not prepared to carry out the 
sen ice as w'e know" it should be done, we 
should not hesitate to call m assistance or 
refer our patients to another doctor or an 
institution w’here w’e know' that the\ can 
secure the best 

2 Our Rtf erring Physicians — We must 
play the game , get acquainted w ith them so 
that W’e can communicate w'ltli them ex- 
pressing oursehes freely and knowing that 
our statements wall not be niisconstriied as 
being officious 

Gi\e them honest reports after p mist ik- 
ing examinations and treatments W t iinj 
not be able to tell e\er\ thing alxiiit a cast- 
few are so gifted— but we should gne all 
the information that we bait secured since 
coming into contact with tlie patient We 
must not be afraid to s i\ we do not know 
or that We consider it aihisablt to secure 
other medical opinion 


29S 




BOOK REVIEWS 


301 


and even private practitioners to have their 
indices on punch card systems with their tre- 
mendous saving of time and effort In the 
compiling of this volume this factor has been 
duly recognized From all points of view this 
book should prove to be an interesting addition 
to the hbran," of every roentgenologist 


Roentgen OGRAPH ic Stldies of thf Urinary 
System William E Low er, D , 
LACS, Chief of Department of Urology', 
Cleveland Clinic, Former Associate Profes- 
sor of Genito-unnary Surgery’, Western 
Reserve University , Surgeon to Cleveland 
Clinic Hospital, and Bernard H Nichols, 
M D , F A C R , Chief of Department of 
Roentgenology, Cleveland Clinic, Cleveland, 
Ohio A volume of 812 pages and 812 illus- 
trations C V Mosby Company , St Louis, 
1933 Price, $16 00 

This volume, conveniently divided into 70 
pages of reading matter and 732 pages of il- 
lustrations, with e\p!anatory text affords a 
most comprehensive review of the subject and 
will have a distinct place as a manual of in- 
struction and also as a reference book in de- 
ciding the problems presented in the daily 
routine 

In the text one is given the benetit of the 
wide experience ol these eo-workers m the 
lield of urolugv and roeiitgenologv Many 
pnelinl points in the preparation of the pa- 
tient and on rTdiographie teehinc have been 
ineoriMirated 1 he chijilcr on roeiUgeno- 
griphie exainiiialion oi the male ureihra thor- 
oiighlv lovers the jidiiHs ot i iiroeedure that 
seems to havi bieii dittiiiiU to m mv liitra 
Venous tirogr ijdiv or as the \ havi siiggested 
in their text e\erelioii iirogr iphv a lerin 
gulling 111 iHnnilintv to deserihi this jiroie 
dure is brought u\> to due in a eoiiiinet and 
loiniiriluiisivi manlier whieli will iliriiv lor 
in niv ilu voliiiiiiiious Iiliritiire of the ]>ast 
divide on this sulijiil lilt lllehlsioil oj | 
illiptil on eoiuluiiiiis whiell ilTeel iht Upper 
right itidonimd epiulriiit (hit muii elnsth 
siilUll lU Uld ire mist ikell Kir tiroh puJi,, 
lo„u piisessc ulds dlsUiKile lu the \ , 1 (|^ 


this volume The inset of a schematic draw- 
ing m the reproduction ot the individual 
roentgenogram aids materially' in the interpre- 
tation of the illustrations as presented, and 
the addition of the history m each case makes 
It at the same time an mstructiv'e text-book 
and a valuable reference volume Particularly 
interesting are the wide range of normal pye- 
lograms, with the variations due to incomplete 
filling and other reasons, and the renal anom- 
alies These will, no doubt, be of distinct 
value to those of lesser opportunity' and expe- 
rience in their doubtful cases 
The book reflects a wealth ot material, well 
segregated and carefully studied, and is a d s- 
tinct addition to the literature on this subject 


Les Couraxts de Haute Frequence en 
Gvxccologie (High Frequency Currents in 
Gynecology ) A Laquerriere, Electrora- 
diologiste des hopitaux de Pans, Directeur 
des services d’dectro-radiologie et de pbysio- 
thcrapie de I’Hopital Notre-Dainc (Montre- 
al), and D Leonard, Assistant des services 
d cleetro-radiologie et de phy siothcrapie de 
1 Hopital Notre-Dame (Montreal) Preiace 
in Pr D’Arsonval A volume ot 138 pages 
with 25 illustrations (Collection Medecine et 
Chirurgie pratiques, No 52) Published by 
Masson et Cie , Pans, 1932 Price, IS 
irTiies 




■ • » 1 1** » UMl 


terms the uses of high trequeiiev electrical 
currents in gvneeology The beginning of the 
book IS devoted to an explanation ot appara- 
lus and inethoik and the latter part to dis- 
eases ami the high trequenev treatment best 
luted to deal with them The subject is well 
buKlIe.i and on tlie wliole tile opinions ev- 
presse.l are sound and the relative merits oi 
dillerem methods ire adequateh set torih \s 
I Minjile presentation ot the question ot 
>re.|uu,o ireatmeiu m 

*ud there give an impression that tins „,ahod 
ot treatment ,s more lahiable md that its 
-Tc IS greater thm k nauallv the ease but 

lius IS 
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COURSES IN ROENTGENOLOGY 
AND RADUVTION THER-VPY 

The New York Post-graduate Medical 
School of Columbia University, New York 
Cit\% has arranged to giv^e new courses in 
roentgenologi and radiation therapy this 
Fall Any one interested maj obtain full 
information by writing to the Registrar, Mr 
Louis P Alkie 303 East 20th Street, New 
York Citv 
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Peptic Ulcer Clinical RonNTGENOLoc\ 
WITH Case Histories By Jacob Buck- 
stein, M D , Instructor in Gastro-mtestinal 
Roentgenologic Cornell University Medical 
College, Alimentar}’’ Tract Division, Roent- 
gen Department, Bellevue Hospital, Con- 
sultant in Gastro-enterolog)', U S Veterans 
Bureau, Central Islip and Rockaw-ay Beach 
Hospitals , Associate Attending Gastro-enter- 
ologist, Sydenham Hospital Volume X 
Annals of Roentgenolog)', edited by James 
T Case, M D , Professor ot Radiology, 
Northwestern University Medical School 
Second Edition, revised A volume of 417 
pages, with 334 roentgen-ra> studies 77 
clinical illustrations, and 405 general illus- 
trations Published by Paul B Hoeber, Inc , 
New York City, 1933 Price, $12 00 
Many specialists in roentgenology will be 
reluctant to pay the price for this book ot 
slightlj more than 400 widely margined pages 
and its te\t in twelve-point pica, dealing sole!} 
with peptic ulcer Less than a fourth ot the 
text IS generally descriptive, and the remain- 
der is devoted to case reports which arc tntc, 
largcl} repetitive and not particular]! illumi- 
nating Lesions depicted are chiefli gross and 
most ot them should be recognized at exami- 
nation even b} nonce Yet the book is not 
deioiti ot merit as i primer md atlis on this 
theme 

The historical introduction is interf.ting, 
and mail} elemeiitarv tacts eoneernin^ the 
morbid anatomi oi peptn ulcer are [iresented 
attraetneh On the whole the book » ill hare 


a certain appeal to undergraduate students and 
to clinicians espeeialh those who persist in 
attempting to make roentgenologic diag- 
noses b) comparing roentgenograms with 
published illustrations Perhaps the renew er 
IS h)percriticai, but lie teels that textbooks 
should take pams to correct the too-eominoa 
notiou that the roentgenologic diagnosis ot 
gastro-mtestinal disease is utterly simple and 
extreme!! tacile, and should present the sub- 
ject in sufficient detail to convev the tact that 
there is no roial road to this art 


V Standard Classihi-d X^omfnclvture of 
Disease, Compiled bj the National Con- 
ference on Nomenclature of Disease 
Edited by H B Loom Af D , C M Execu- 
tive Secretary A loluine of 702 pages 
Published by the Commonwealth Eund 
New York City, 1933 Price, $3 50 

This compact volume of slightly over 700 
pages IS the result of a senes of conterences 
instituted b} the New \ork Academy of Medi- 
cine m 1928 in an attempt to standardize it 
possible the uoinenelature ot disease With 
the generous hinneia! support ot the Com 
monwealth Fund and tlie co-operation oi rep 
resentatives ot some twenty-two seientifii 
soeieties and five federal organizations, the 
Executive Secrctarj ot the National Coaur 
ence on Nomenclature ot Disease has eompikd 
the results ot their deliberations m a conipre 
hensive and convenient torni 

The interrelations ot roentgenologv witli 
almost ever! known hraneh ot medicine and 
surger} m mam institutions and in private 
practice sharpen llie interest of tlie roentgen 
ologist m an index that will make his inaten il 
quickl} and eomenieatl} available 

With the aid ot sueh a volume is this a non 
prolessional eould in time heeniiie tiinilnr 
with the major eodes oi interest and aeiurait 
1} distribute as a routine preicednre the \ari 
ous tjpes ot lesion in wliieh there nil! he 
something ot roeiitgeiiologie interest To 
those searehmg tor tlie ide iI m mdiees this 
small volume will eoitle is a weleome aid it 
seems lint a question or time lielore laeihlles 
wdliie available U> llie mijorilv oi iiiilitiilioiis 
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APPARATUS 

Shortcomings of Tank De\eIopment Wajs for 
Impro\cment m the Techmc of Development Hans 
Lewm Jiontgenpraxis, May, 1932, IV, 44-5-451 

Tank development, although generally used, is not 
as ideal as one is led to believe. The quahty of a 
roentgenogram developed in a tank is far inferior 
to one developed by moving in a tray How much 
the quality of a roentgenogram is influenced by the 
development is unknown to the roentgenologist, 
hoivever, the importance of time and temperature is 
known The mechanical conditions during develop- 
ment have not been studied sufficiently 
Aluminum and lead figures were roentgeno- 
graphed The films were developed in a tank and 
below each shadow of a figure a band-like shadow 
could be seen, which gradually disappeared in the 
normal black surroundings If the film is developed 
by moving it in a tray, this phenomenon is not pres- 
ent. The e.xplanation is probably a sinking of free 
bromiii, combined with tlie alkali of the developer 
As a developing solution which contams a lot of 
bromin is slow, the area just below is only partially 
developed The medical roentgenogram might show 
this m films containing lead numbers , but naturally 
all other shadows of increased density must show 
the same thing, even if not noticeably Tank develop- 
ment leads to a loss of contrast If one puts the 
cviiosed film m a tray of water at 20° C and moves 
•t for ten minutes, the development is influenced 
It increases the intensity of the developing process 
so much that only one half of the normal e.\posurc 
time IS necessary Apparently well controlled ex- 
posure and determination of film blackening by a 
photometer showed that films developed by moving 
in a lri> had a 100 per cent blackening films de- 
veloped and not moved in a tank had only 65 5 per 
Cent If the film was moved in the tank six times 
during bix minutes, the factor was 96 5 per cent 
If the exposed film is moved about in plain water 
IS Jireviously described, and is then moved about in 
a tank or tray, the exposure time can be shortened 
In one fourth of the time as compared with the 
I'chnic ol not moving the film in the tank The 
author shows roentgenograms to prove this conten 
iinit He suggests the installation of a pump ar- 
fuigement in the tank to keep the developing solu- 
I'oii III eoii-,taiu motion 

H W Hffki, M I) 


DISEASES (D1 \r,\OSlS) 

I t 111 I’oisoiiiiig in ClnUlreii H S Mitchell ( an 

'I'd \ss„ ^|„5jq 

I he aiillior prisent!, two vise reports oi lead 
1 ‘I 1 iiiiij^ tliildreii e illiiig iltiiiliuii parliciil irlv 
loim the X ri) standpoint to the dense lines seen in 


the epiphyses of the long bones This condition has 
been noted in the last few years by Park, Jackson, 
Kajdi, and Vogt 

Specimens from autopsy material showed that 
there was four times the amount of lead in these 
areas than farther back in the shaft of the bone 
Park also demonstrated that microscopically the 
trabecute are much more dense in these radiological- 
ly dense areas 

While these dense areas arc tound in other con- 
ditions, such as healing rickets scurvy, and con- 
genital syphilis, yet the associated symptoms arc 
sufficiently characteristic for differential purposes 

Other metals may produce similar densities 

L J CVRTFR MD 


Pseudo-fractures in Arthritis Deformans of the 
Hip A Herzog Rontgenpraxis, March, 1933 V 
174-177 

Roentgenograms of arthntic hips show occasion- 
ally a bandlike zone ot decreased density running 
horizontally through the head, which might present 
the appearance of a fracture Three such cases are 
described The author believes that this pheno- 
menon is due to an extensive calcification and ossi- 
fication of the joint capsule, which docs not attack 
a narrow limited zone It looks on the roentgen- 
ogram like a fracture Movement of the joint and 
capsule seems to prohibit deposition of calaum in 
this limited area 

H \\ Hffkl, M 1) 


Fragihtas Ossium and Blue Sckrotics H S 
Sharpe. Can Med Assn four August 1932, 
\\\ir, 174 

This la a case report of a painless fracture ol the 
right humerus produced by a slight twist of the arm 
This was the huh fracture the patient a vouiig 
female had sustained all being due to slight trauma 
Three of the fractures had occurred before the 
age of lourteeii vears On inquiry into the early 
historv It was found that the patient ilid not walk 
until the age of five She wore steel braces to siiji- 
port the legs trom that time until she was nine At 
the age of fourteen she V is treated tor scoliosis and 
veore a cast tor six months 

Her eyes exhibited the typicil blue sclerotlCs ot 
fragihtas ossiuin Her father ilso h id the same pig- 
mentary deleet and had sustained many iractures 
One hrotlier also had blue seleroties and hid had 
many Iractures 

\ ridiognpli Ol the bead showed some leiiiliiicy 
to ihiekeiur] isluids o: Ikiir III the vault and wide 
suture lines 1 lie long bones showed the cortex to 
be thin iiul deaisv md die medullare ovitv coni- 
piritivelv 1 irge 
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APPARATUS 

Shortcomings of Tank Development Ways for 
Improtement m the Technic of Development Hans 
Lewin Kontgenpraxis, May, 1932, IV, 445-451 

Tank development, although generally used, is not 
as ideal as one is led to believe. The quality of a 
roentgenogram developed in a tank is far infenor 
to one dei eloped by moiuig in a tray How much 
the quality of a roentgenogram is influenced by the 
development is unknown to the roentgenologist, 
howeier, the importance of time and temperature is 
know a The mechanical conditions dunng develop- 
ment have not been studied sufflciently 
Aluminum and lead figures were roentgeno- 
graphed. The films were developed in a tank and 
belmi each shadow of a figure a band-hke shadow 
could be seen, which gradually disappeared m the 
normal black surroundings If the film is developed 
by moimg it in a tray, this phenomenon is not pres- 
ent The explanation is probably a sinking of free 
bromm, combined with the alkali of the developer 
As a developmg solution which contams a lot of 
bromm is slow, the area just below is only partially 
de\ eloped The medical roentgenogram might show 
Ibis in films contaming lead numbers , but naturally 
all other shadows of increased density must show 
the same thing, even if not noticeably Tank develop- 
ment leads to a loss of contrast If one puts the 
e.\posed film in a tray of water at 20° C and moves 
11 for ten minutes, the development is influenced 
It increases the intensity of the developing process 
so much that only one-half of the normal exposure 
time IS necessary Apparently well controlled ex- 
posure and determination of film blackening by a 
photometer showed that films developed by moving 
in a tray had a 100 per cent blackening, films de- 
veloped and not moved in a tank had only 65 5 per 
cent. If the gjjjj moved in the tank six times 
urmg SIX minutes, the factor was 96 5 per cent 
the exposed film is moved about in plain water 
presiouslj described, and is then moied about m 
® tank or tray, the exposure time can be shortened 
o One-fourth of the tune, as compared with the 
cc me of not raoring the film in the tank The 
^nt or shows roentgenograms to prose this conten- 
lon He suggests the installahon of a pump ar- 
rangement in the tank to Keep the developmg soiu- 
t’on m constant motion 

H W Hefke, M D 


DISEASES (DIAGNOSIS) 

Lead Poisoning in Children H S \fitchell Can 
kssn Jour ilaj, 1932 \\M 546-549 

•Vt 

author presents two case reports of lead 
lrom'"h^ children calling attintion parlicidarh 
’’’ ’ c \-mj standpoint to the dense lines seen in 


the epiphyses of the long bones This condibon has 
been noted in the last few jears by Park, Jackson, 
Kajdi, and Vogt 

Specimens from autopsy matenal showed that 
there was four times the amount of lead m these 
areas than farther back in the shaft of the bone. 
Park also demonstrated that microscopically the 
trabeculae are much more dense m these radiological- 
ly dense areas 

While these dense areas are found m other con- 
ditions, such as healing rickets, scuny, and con- 
genital syphilis yet the associated symptoms are 
sufficiently cliaractenstic tor differential purposes 

Other metals may produce similar densities 

L J Carter, if D 


Pseudo-fractures in Arthritis Deformans of the 
Hip A Herzog Rontgenpraxis, March, 1933, V 
174-177 

Roentgenograms of arthritic hips show occasion- 
ally a bandhke zone of decreased density running 
horizontally through the head, which might present 
the appearance of a fracture. Three such cases are 
described The author believes that this pheno- 
menon is due to an extensive calcification and ossi- 
fication of the joint capsule which does not attack 
a narrow, hmited zone It looks on the roentgen- 
ogram like a fracture Movement of the joint and 
capsule seems to prohibit deposition of calcium m 
this limited area. 

H W' Hefke, M D 


Fragihtas Ossium and Blue Sclerotics H S 
Sharpe. Can Med Assn Jour , August 1932, 
XXV II, 174 

This IS a case report of a painless fracture of the 
right humerus produced by a slight tw ist of the arm 
This was the fifth fracture the patient a young 
female, had sustained all being due to slight trauma 
Three of the fractures had occurred before the 
age of fourteen years On inquiry into the early 
histor> it was found that the patient did not walk 
until the age of file She wore steel braces to sup- 
port the legs from that time until she was nme At 
the age of fourteen she was treated for scoliosis and 
wore a cast for six months 

Her ejes exhibited the tjpical blue sclerobcs of 
fragihtas ossium Her father also had the same pig- 
mentary defect and had sustained many fractures 
One brother also had blue sclerotics and had had 
many fractures 

A radiograph of the head showed some tendency 
to thickaicd islands of hone in the null and wide 
suture lines The long hone- showed the eortex to 
he thin and dense and the medulhri cavity com- 
paratneh large 


L J ClRTlR M D 
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CHEST (DIAGNOSIS) 

Pneumoconiosis of Porcehin Workers Leopold 
Hoist Rontgenpraxis, May 1932 IV -109-422 

Serial examination ot cases with pneumoconiosis 
(Stages I and II) shows that tlic^ do not change 
their character appreciablj in the course of jears 
One may see changes progressing from Stage I to 
Stage II, but not to Stage III In the larger number 
of cases which presented a roentgen appearance ot 
Stage III, carnations were seen to derelop m time 
and tubercle bacilli rrere demonstrable in the sputum 
There is no reason to behere that in Stages I and 
II there is a combination of pneumoconiosis and 
tuberculosis Stages 1 and If, according to the 
commonij used classification, must be considered 
pure pneumoconiosis while the picture of the third 
stage IS based not only on a pure sihcosis but on a 
tubcrculopncumoconiosis 

Patients rvith silicosis are rerv liable to acquire a 
tuberculosis of the lungs Tuberculosis rrliich com- 
plicates a fully der eloped silicosis runs a slorr 
course (fibrous type) but usually ends rriih the 
formation of car ities leading quicUj to death The 
pneumoconiosis is /><rr sc a rather harmless disease 
but predisposes to grare complications The pro 
phylaxis must be strict technical impror etncnls m 
remoral of the dust remoral of the danger of tuher 
culous infection from the surroundings of a patient 
rvith silicosis dismissal of all patients rrith open 
tuberculosis from the shops and transfer of all 
workers with pneumoconiosis ot Stage II into dust- 
free occupations 

H \\ Hei-kf M D 


Roentgenograms of the Disappearance ot a 1 argt 
Tuberculous Caritv in a Lorrer Lobe F Seeber 
Rontgenpraxis, Maj 1932 I\ T34 43S 
The disappearance of a large caritj m a lornr 
lobe in a few months is not often seen The author 
cites a case in rrhich the canty was the size of an 
apple and surrounded hr tubcrculems foci The 
sputum of the patient rvas positire for Koch ■> bacilli 
After a few months the canty disappeared and the 
lung was almost cntirelr free from pathologic 
chenges Eren after two ycirs the pafieiit remained 
symptom free 

H W Hfi-m \1 U 


CO\TR V^T MI DI \ 

Tile L sc ot Thoriun nioxidc m the Diagnosis ot 
Liver \bsceS5 Robert J keens and filbert D 
\pple four \m Med \S‘'ii *' -7 1933 C 


and a large rounded area ot diminished deaisUr 
situated in the posterior portion of the liur nieas- 
unng 14 cm. m diameter The abscess was aspir 
ated and about 300 cc of pus was obtained 
The authors have renewed the literature and dis 
cussed the distribution of the thorium m the tissues 
and the inherent dangers in the use ot tlionum 
dioxide. 

C G Sl'tiieri_\xd \r D 


Roentgen Vistnhzauoii of Liver and 'spken with 
Thorium Dioxide Sol, with Particular Rttercnce to 
the Pre-operative Diagnosis ot Carcinomatous Me 
tastases to the Liver Lester G Encksen and Leo 
G Rigler Jour Am Med zVssii June 3 1931 C 
1758-1764 

Raelt in 1929, was able to visualize the liver and 
spleen and demonstrate gross changes very beaiiti 
fully with a fine colloidal suspension ot thornim 
dioxide The colloidal particles of radiopaiiuc thor- 
ium dioxide are phagocytosed by the rccticiilo endo 
thelial cells of the liver and spleen thus casting a 
shadow of these organs on the \ rav film The 
authors report the results of this procedure as a 
routine examination pre operatively m cases of 
malignancy particularly those of the gastro intestinal 
tract In a senes of 82 cases of vanoiis types they 
found the clinical application to be surprisingly broul 
and useful Elimination is slow mil probably oc 
curs through the intestine and the hiiigs 
The authors Jiavc rcceiith undertaken the siiidv 
of the elTect of various drags in hastening elimina- 
tion While most investigators have yet to discover 
any damaging clTects when used in llic doses iieces 
sarv for diagnostic valuation it has not been definite 
ly proved that the procedure is eiitirelv liarniless 
\ lota! dose of 044 cc of thorium ehovide sol per 
kilogram of IkjiJv weight gives a diagnostic shadow 
ot liver and spleen when detail is wanted this is 
given 111 three equal doses on siiceessive davs Sev- 
eral times the authors have visualized detiil well 
with SO cubie centimeters It is ahvavs idvisdde to 
give the smallest [Kissihlt dose 1 he s| etd of in 
jeclion makes little dilTereiiee hut it is import mt 
le) warm the preparation to body teiniier lUire he lore 
giving It The hlnis should be tak.n not sooner 
than 24 hours following the last injection uvl day 
are better at 4S hemrs Inierpn lation ot the tihiis 
dcjieuds on the coiislaiiey ol the ririlied are i is to 
lontion and size m a series ot films When m doubt 
It is prclerahte to nuke an error on the ne itive 

CiiMOJ-st. St rurai-'M' M f> 


lb82 168J 

The authors report the u-e e.t thorium dioeidt m 
12 e e eloses with a told elosagt ol /_’ . c our i 
penoel ot 14 d.ys to debn. the liver absce s K. e.U 
gen eNamuut.on o. the ibdomei. three d ev s .Iter 
the ! isl mjecl.ou di closed a m erkedh eid irgcd bur 


riioreitrast \ New Cotlln t Medium lor k idi 
edogierel Diigimsis U 11 Dirks, ii^ im Med 
\ssn lour \ugeis| 1912 \\\11 123 12't 

ill the latter pin oi I9h) I <o( k i.lt <h cn eel Ins 
iiHlIitxl * I the adnunislrilii ri Hinni lU i ctiUnifl 
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solution of high dispersion and low — or no — toxieity, 
for the study of diseases of the liver and spleen by 
the radiological method From then, considerable 
research has been continuing abroad wth the new 
medium In September, 1931, Dr Dickson and his 
confreres were requested to carry out experimental 
work in the Unuersity of Toronto and Toronto 
General Hospital 

The radiological work done was supplemented bj 
research work on animals by the Department of 
Medical Research, Banting Institute, and by the De- 
partment of Surgery, both of the University of 
Toronto The animal research work was done by 
Dr D A Irwin, and the surgical work by Dr I G 
Macdonald The clinical and animal research find- 
ings of these two men are reported in separate 
papers in the same issue in which Dr Dickson’s 
paper is published 

Thorotrast is deposited chiefly in the liver spleen 
bone marrow, and Ijmiphatic glands while smaller 
amounts are found m the adrenals and ovaries 
None has been found in the testicles Normal lungs 
and kidneys show no deposit, while in disease of the 
lungs or kidneys the thorium is found deposited m 
these organs No evidence of elimination of thor- 
ium from the spleen, bone marrow lymphatic glands, 
or ovary has been observed in a penod of four 
months, but there is a small amount from the 
adrenals The chief organ of elimination is the 
liver, about 50 per cent remaining in the liver m 
three months This elimination goes on through the 
central vein of the liver, through the nght heart 
into the lungs where the thorium-laden Kupffcr cells 
stick 111 the capillaries and are eventually thrown off 
m the mucus from the bronchial tubes During the 
stage of elimination the thonum is recoverable from 
the lungs No reaction was noted in any case 
The technic was as follows A daily dose of 
thorotrast was given intravenously, 25 c c a day for 
three days On the fourth day films were made 
This was repeated daily until the greatest concen- 
tration was noted m the spleen and liver 
A well outlined liver smooth and homogeneous in 
density, rules out carcinomatous changes Metas- 
tases are seen as areas lacking in density and hav- 
ing a punched-out appearance Similar appearances 
arc found m the spleen Cysts in either organ are seen 
ns clear areas Changes in size of either organ arc 
noted This method will be found of great value 
III the differentiation of abdominal tumors in the 
kit and nght hyiiochondrtum 
The method is of value m diagnosing brain lesions 
sucli as tumors, atheromatous changes ot encephalic 
arteries and meningitis Thorotrast (8tol5cc) is 
injected into the common carotid through a plat- 
inum needle 1 mni in diameter bent or l)a>onet- 
poinied T he same solution ma> be used in rctro- 
gcade urograiihj as well as in fistulous tracts m 
empvema and bronchiectasis 

I J C VKTtK \l D 


DOSAGE 

The Problem of Dosage m Temporarjf Stenliza- 
tion by Irradiation Th C Neeff Strahlentherapie, 
1932, XLV, 734-739 

The problem of dosage in temporary sterilization 
IS discussed from the physical standpoint The 
author shows, for instance, that changes in posi- 
tion may lead to considerable inaccuracies if meas- 
urements are earned out during irradiation by plac- 
ing the chamber in the vagina. With proper technic 
the total error of determming the dose effective in 
the ovanes will not exceed ~ 5 per cent From the 
standpoint of dosimetrj therefore no objections 
can be raised to temporary stenhzation. 

Esvst a Pohle, if D , Ph D 


Preliminary Experience with the Protracted Frac- 
tional Dose Method G Hermheiser Strahlenther- 
apie, 1933, XLVI, 435 

This is a brief report of the author’s experience 
with 48 patients treated according to the Coutard 
method He usually gives 7 5 r per minute filtered 
through 2 mm Zn or 1.2 mm Cu, the daily dose 
being from 300 to 400 r the total dose 4,200 to 4800 
r per field The method was tried only in ad- 
vanced cases in 22 the tumor definitely decreased 
in size, in 14, there was a partial response, and in 
12 no effect could be seen Although his experience 
IS not large the author considers the method as 
promising in suitable cases 

Ernst A Pohle, if D Ph D 


EXPERIMENTAL STUDIES 

Roentgenologic Demonstrations ot the Human 
Brain m a Living Subject Berlin letter in Jour 
Am Med Assn May 27 1933 C, 1707 

In the Klinisc/u IVoctiuischrift, A Radovici and 
O Mcller report on a new method for the roent- 
genologic demonstration of the human brain in the 
living subject They experimented with methods of 
demonstrating in roentgenograms the plastic relief 
of the central nervous sjstem hj obsciiritioii of tlic 
spinal fluid with the aid of a contrast medium For 
this purpose thej injected a colloidal solution of 
thorium dioxide into the spinal canal or into the 
brain first into the dead bodies of iicw-liorn infants 
and later into dogs, rabbits and apis The sulci 
between the convolutions of the brain appear as 
black narrow stnix-s whereas the convolutions stand 
out 111 rebel The spinal cord itsclt appears to he 
limited b> two black parallel bands which corre 
spend to the shadow -producing spinal fluid Since, 
after from one to two months, the relief outluies of 
the central nervous sjstcm have become much paler 
and the dark stripes appear onij as fine lines it m ij 
be assumed that the injected substance is gnduallj 
absorbed and disapjiears Irom the surf ice ot the 
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brain The animals treated in this manner do not 
behave diflerentlv from the controls The authors 
behete, therefore, that the favorable results justifj 
the use o£ this or similar technic on man The use 
of thorium salts for a demonstration of other or' 
gans has iieen known for several jears 

C G Sutherland, M D 


FOREIGN BODIES 

Foreign Body in Alediastinum , Esophagoscopic 
Removal under Roentgenoscopic Guidance Herman 
J Noersch and B R Kirklin Jour Am Aled 
Assn , Jan 21 1933, C, 169, 170 

In this case a new endoscopic experience in the 
treatment and removal of a foreign bodj, t>ing en- 
tirely in the mediastinum, is reported A girl, aged 
3 years, began to suffer from dysphagia two months 
previous to admission The dysphagia gradually 
progressed, failing to respond to VTirious types of 
medical treatment Roentgen examination revealed 
a foreign body at the level of the arch of the aorta 
and presumably in the esophagus A week previous 
to admission mcdiastmitis and pneumonia developed 
Roentgenoscopic examination showed the foreign 
body to be outside the lumen of the esophagus and 
this was confirmed by esophagoscopic examination 
The child was permitted to return home and was 
brought back 25 days later She was in poor condi- 
tion and much dehydrated Rocntgenographic exam- 
ination showed that the inflammatory reaction had 
subsided After surgical consultation it was de- 
cided to attempt removal by the esophagoscopic ap- 
proach Under roentgenoscopic control the foreign 
body (a small lead horse with a rider) was broken 
into pieces and removed The rider dropped into 
the esophagus and was allowed to pass intnrally 
Immediately follow ing the csophagoscopy a tempera- 
ture of 104° F developed The temperature returned 
to normal on the next day and the child was able to 
take liquids without difficulty The pauent gained 
five pounds m weight m the first week and has had 
no further difficulty 

C G SUTHERLAXO JI D 


Open Safety Pm in the Stomach of a Two- 
months old Baby Harry Otten Jour Am Mid 
Assn, ^^^^ch 11 1933 C 736 

\ baby girl aged 2 months swallowed aiv open 
safety pm The roentgenogram and roentgciio- 
scopic examination fo"" each of six successive days 
showed the safety pin m the cardiac end ot the 
stomach in the same position as when swallowed 
Bread potato, and cookeil cereals were given in ad- 
dition to regular nursing \tter six days surgical 
iiilcrvcntion was decided ui>oii \n abdoiniij.iI inci 
s.on was made the pm was closed by ma.upi.lai.on 
Ihroiigh Ihe stomach wall a stonueb tube was 
pissed and the closed s.afcl> pm was mampnlaled 


into the stomach tulve and withdrawn without dif 
ficulty 

C G Sutherlant), M D 

Foreign Body in the Duodenum Report of Case 
and Method of Removal Sidney \V Ravmond 
Jour Am Med Assn Feb 4, 1933, C, 337 
A case report ot an infant aged 14 months who 
swallowed a "bobby pm" A roentgenogram showed 
the pm lying m the tundus of the stomach The 
child was placed on a diet consisting mainly of vi'ge 
tables and citrus fruit pulp Subsequent roentgeno 
graphic studies showed the pin lodged in the second 
portion of the duodenum, where it remamed for 52 
days before consent was received for surgical inter 
vention Previous to operating, a pm of the same 
kind and size was found to slide with moelervtc ease 
into the side opening of a No 20(F) catheter Un- 
der ether anesthesia, an upper right rectus incision 
was made The pm was milked into the stomach and 
through the thin wall of the stomach was easily 
placed point-first inside the catheter (prcsumablv 
passed by mouth, though not stated) the same as m 
the practice test, and brought out through the 
mouth Recovery was uneventful 

C G SUTHEKUAND \I D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Internal Fistulas of the Biliary Tract R. Prevot 
Rontgenpraxis, March, 1933 V, 177-182 
About forty cases of roentgenoiogieally diagnosed 
infernal fistula of the biliary tract have been 
reported m the literature Such fistulas are iios 
sible between the biliary tract and the gastro 
intestinal canal between parts of the biliary tract 
Itself the biliary tract and llie vena porti the iiro 
genital system, and finally the thorux by conimun 
ication of a liver abscess with a hronclins of llu 
right lung The cause for sponlaneons fistulas is 
usually chronic inflammatory disease of the Inlnrv 
tract with or without stones less often pirfontnig 
ulcers of the stomach and duodenum Most of the 
eases reported m the roentgenologic hteralun arc 
gall bladder elviodciium fistulas Only four fistulas 
between gall bladder and colon have bun reported 
The clinical symptoms might be typical— that u 
symptoms of an acute perforation with liinpcniiiri 
chills etc— or might be vco slight The roi nigcii 
ologie diagnosis is usually not difficult air iii tin 
gall bladder on the flat film barium in the biliary 
tract after a colon enema or barium meal art 
pathognomomc Usually tin mucosa of the sioni icli 
or duodenum or colon is markedly hypirtrosffiic md 
ilistorted in the region of the hstui i UeC leioiully 
one miy ebmonstrite g'allstoiu in the lumen of tbc 
{>owe) winch are responsible for intestuiil ol Irnc 

U \\ ffivhi \f D 
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Radiologic Exploration o£ the Appendix Silvije 
Kadmka and R Sarasin Jour Am Med Assn, 
Oct 1, 1932, XCIX, 1183, 1181 
The authors have an article in Presse medicate, 
illustrated with roentgenograms Some workers 
have administered, with the contrast medium, stim- 
ulants o£ intestinal contraction Kadmka and Sara- 
sin first give the patient castor oil and then apply 
a lavage of the large intestine with water The 
barium enema is given with the patient in the Tren- 
delenburg position, the distention of the cecum being 
controlled under the fluoroscope After evacuaUon 
of the opaque enema, air is injected under fluoro- 
scopic control The image of the cecum is repre- 
sented by the outline of the thin layer of banum 
which remains adherent to the cecal mucosa. The 
appendix is frankly visible Non-visibility of the ap- 
pendix justifies suspicion of the existence of impor- 
tant lesions Of 24 cases presenting an invisible ap- 
pendix 16 were operated on and all showed lesions 

C G Sutherland M D 


Ectopj of the Cecum Clinical and Radiologic 
Gastro-duodenal Syndrome of Subhepatic appendi- 
citis M Santoro Archivio di radiologia, 1932 
VIII 355-371 

The author describes two cases of anomalous posi- 
tion of the cecum and appendix inflammation pro- 
ducing the cimicai and radiologic symptoms of 
ulcerating lesions in the stomach and duodenum 
Tlie symptoms m the stomach and duodenum were 
proliablj due in part to adhesions and partly to re- 
flex phenomena The author shows the importance 
of x-ri> examination of gastro-intestinal lesions 
tspcciallj to bring out anomalous positions of the 
viscera and emphasizes the necessity of appreciating 
morphologic changes m the various organs which 
are alwa>s brought out b) a careful and thorough 
examination 

F T Leddv MD 


Roentgen Studies of Patiints with Gastro mtcsti 
nat r<«Hl \llcrg} \lhcrt H Rowe Jour \m \fcd 
\ssn fcl) 11 1933 C 394-400 
Four patiints with marked and prolonged gastric 
svniptoms which had bun relieved b> the ilimmation 
of spicilic foods were selected Careful phvsical 
ixaminations and lalioratory studies hail ruled out 
otliir caiisi-. Till n introduction ot the same foods 
in the dills had rijiroducid the s>mptoms on more 
than oiii occasion in each patient Roentgen obser- 
vations consisted of ihmroscopic examinations and 
rocm!,eiio),rams made immcdiatel> on the ingestion 
oi hanum and 3 10 and 24 hours thereafter 

kuch studies Were hrst m idc when the patients had 
biiai irei trnm their svmptoms for several weeks 


About two or three weeks after this initial study 
a second senes of observations was made after the 
patients had taken milk or milk and egg for one or 
two days The barium was also administered in 
malted milk, to which each patient was sensitive 
Marked disturbances in muscular tone and moblitj 
resulting from probable allergic reactions m the gas- 
tro-intestinal tissues were observed in each of the 
patients 

C G Sutherland MD 


Cystic Myoma of the Ileum, with Intestinal Hem- 
orrhage George G Finney Jour Am Med Assn 
Feb 11 1933 C, 408-410 

This IS a case report of a patient with no other 
history of import than persistent blood m the stools 
Fluoroscopic exammatioii showed a large prolapsed 
stomach, very active and contracting vigorously 
The pyionc end was deformed as the result of oper- 
ative intervention No actual deformity was seen 
Films showed a 'cow-horn type' of stomach hy- 
pertonic, with good motility, and spastic. A defect 
in the duodenal cap suggested ulcer There was 
slight retention at the end of 24 hours Proctoscop- 
ic examination did not show anything abnormal 
Abdominal exploration revealed a mass the sue of 
an orange m the region of the sigmoid flexure At 
a later date a second operation was performed and 
this mass was resected Microscopically it was 
shown to be a cyst wall made up of flattened, rather 
broad strands of a dense connective tissue. The final 
diagnosis was myoma of the ileum with cystic de- 
generation and hemorrhage 

C G Sltherlaxd MD 


Duodcnocohc Fistula with Incompetent Sphincter 
of Oddi Clarence E. Rees Jour Am Med Assn. 
Feb 18 1933, C, 496 

This is a case report of a fistula between the du- 
odenum and the colon not secondary to a malignant 
growth Traction from the fistulous tract had re- 
sulted in incompetence of the sphincter of Oddi, so 
that the contents of the duodenum was allowed to 
pass into tlie bile passages The liver had suffered 
no apjiarent damage in spite of the fact that it Iiad 
bein subjicted to regurgitation of the contents of 
the duodenum and the colon over a long period 
Roentgen examination of the gastro-inteslinal tract 
showed partial filling of the common bile duct with 
banum and distribution ot the barium throughout 
the ramifications of a portion of the hepatic ducts 
Post operative roentgen examination demonstrated 
that duodenal contents was still regurgitating into 
the bile ducts apparentlv because ot incompetence 
ot the sphincter ot Oddi 


C G SuTHEM-VND, M D 
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HEART ‘\ND VASCULAR SYSTEM 

Coarctation ot the Aorta, i\ith Report ol Three 
Cases G F Strong Can Med Assn rour.JuK, 
1932. XA\ ir, 15-19 

The occurrence m the author’s practice ot three 
cases of this rare disease tvithin the period of a 
little o\er a ^ear makes this senes of case reports 
interesting 

The first case was that of a gardener aged IS. 
who had been ill for t%\o weeks, the diagnosis being 
rheumatic aortic \-aKailar endocarditis He made an 
apparently good recosen, and resumed his usual oc- 
cupation Sixteen months later he suddenlj col 
lapsed while sk-ating and was dead before arris mg 
at the hospital to which he was being taken At 
autopsy the pericardial sac was found to be dis- 
tended with blood trom a tear in the dilated and 
thinned ascending aorta, proximal to a narrow con- 
striction 

The second case was that of a carpenter, aged 3S 
following an attack of cardiac decompensation after 
an illness of two years At autopsj there was tound 
an extreme constriction of the aorta 2 cm distal to 
the ongm of the left subclasian artery X-ray films 
of the chest showed enlargement of the heart den- 
sity at the right base and irregular erosions along 
the lower margin of the upper ribs 

The third case wais that ot a school girl, aged 12, 
who died of renal failure followang an attack of 
scarlet feter At autopsy there wais found a chronic 
nephntis, and the aorta showed a coarctation in the 
descending portion of the arch 

The author makes the comment that, while the 
diagnosis of coarctation was not made in any of 
these three cases during life, yet the possibility of 
this condition should be home in mind when dealing 
with cardiac and aortic conditions 

L J C MITER. M D 


amination nor of the normal and pathologic anat- 
omy and are therefore, unable to giie the clinician 
the essential degree of co operation, (2) many prac 
titioners feel able to diagnose aortic dise-ase without 
x-rav assistance (3) the \-alue of x-ray study is not 
well known to the profession in general or to the 
laity It IS important to remember that the Wun- 


seiiuinn mas De negatue in from 15 to 40 per cent 
ot cases of syphilitic aortitis Both the artenosclc- 
rotic and syphilitic forms of aortitis are fairly com 
mon diseases hence the frequent need of roentgen 
methods to supplement the clinical findings and the 


Wassermann test 


J E HaBBF MD 


A Rew Sign ot Pericardial ElTiision Eli Moscli- 
cowitz. lour Am Med Assn May 27 1933 C 
1663, lo64 

There are three signs usually conchisite in deter- 
mining the diagnosis of pericardial effusion (1) 
widening of the area of cardiae flatness, (2) abrupt 
transition from pulmonary resonance to cardiac flat 
ness, and (3) widening of the cardiac dullness in 
the second intercostal space No one of these signs 
taken singly, is conclusuc, but together they form 
a triad which is thoroughly reliable, as confirmed b\ 
roentgen examination or at autopsy The wideaiiiig 
of the cardiac outline in the second intercostal space 
IS merely another evidence that perie-ardial effusions 
have a pronounced tendency to accumulalt at tlie 
base of the pericardial sac Tins widening is con- 
firmatory of one of the important diagnostic criteria 
of pericardial effusions in roentgen diagnosis, name 
ly, the increased widening of the cardiac shadow at 
the apex of the cardiac triangle 

C G SUTIIERLAXO M D 


Roentgciiographic Studies of the Right \ entricle 
G Ncmct and J B Schvvcdil \m Heart lour 
June 1932 MI 560-573 


Status and Clinical Application of Roentgenology 
of the Thoracic Aorta. John Sproull Am Jour 
Roentgenol and Rad. Ther July 1932 XXA III, 37 
\ ray (examination is an essential in the diagnosis 
of aortic disease, for with such study aortic pa 
thology, not discov erahlc by other methods of ex 
amination, may be demonstratixl and the study is 
also valuable m helping to exclude aortic disease as 
tlic cause of intrathoracic syanyitoms Clinical diag 
nosis by methods not includmg x-rays is attended 
by a considerable diagnostic error, espcciallv m 
syphilitic aortitis Reid found an error of 44 per 
cent in 78 autopsy cases There are many conditions 
including angina pectoris paroxysmal dvspnea im 
explained cough unusual pulsations lortic vaivi 
disease, and others which should have ihe l^neht oi 
roentgen examination ol the great ve t moiig 
the reasons why card.ov-iscniar x-rav Mndi.e ire no. 

mort* iruiHtntb in'i'i*. ' ' , 

* 1 ivifh iht ttchuic «»t tiiu cx 

odists arc not t mtiltar wiin int 


B> meins of banum placed m the inti.r\cntncuhr 
groo\es ot isolated human hearts tla t\a».t location 
of ihi^ groove was delemniicd for the various radi 
ographic projections Farlicularl> in the lift uitt 
nor oblifiuc position the site of the inltrviiitricnl ir 
groove was xenfied as btmg consistent with a griwvi 
oil iht Icll louer contour fn.(iuciUl> siui in iluoro 
scopx 

Studio made of the mfloa md mitilou (ntt-* of 
the right ventricle are also discrilied 1 In first di 
moiistrahle changes occurring in right v.iiiriru/ir 
enlargement heing those of the outflow trut thiv 
are represented roeUtgLUologically hy a pr. mimiirc 
111 the region of the pulmonic comis m iht po'lt ro 
ainerior projection \ displaiement of lla micr 
veiilriciihr groove to the lett inJ npw ir.l iml a 
proinineme ol the ventral Unler of the he itt M >v. 
ihc angni moil are tihicrvnl in ihc Icit interior 
ohhi|Ue when the nillovv Irvcl ot the right veiilrieli 
IS \ \tit y I ( 
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ABSTRACTS OF CURRENT LITERATURE 


THE JOINTS 

Chondromalacia of the Patella Fissual CarUlage 
Degeneration Traumatic Chondropathy Report of 
3 Cases Jacob Kulowski Jour Am. Med Assn, 
June 10, 1933, C 1837-1440 
Chondromalacia of the patella is characterized by 
a circumscribed primary degenerative fibnllation, 
fissuring, and erosion of its articular surface It 
occurs as a solitary lesion or may be associated with 
other common causes of internal derangement of the 
knee joint In either event, it has been shown to be 
a definite clmical entity Pathologically, it is a local- 
ized form of arthritis deformans (so-called hjper- 
trophic type) First clinically recognized by Bud- 
inger m 1906 and again in 1908, who called »t “fis- 
sures of the patellar cartilage ” The more appro- 
priate term “chondromalacia’ originated with Konig 
m 1926 

Chondromalacia of the patella usually occurs in 
the young The history is one of chronic disability 
with general symptoms of internal derangement of 
the knee joint Pam as a rule, is referable to the 
patella or to Us immediate vicinity The intermit- 
tent hydrops attending exertion is due to the ine\it- 
ablc secondary synovial sequelae. Charactensticallj 
there is localized patellar pressure-tenderness in 
acute flexion The roentgenogram reveals little of 
definite \alue even when the ulceration is markcdlj 
advanced but is strongly suggestive when slight hy- 
pertrophic changes are noted about the joint in addi- 
tion to these signs and symptoms Roentgen exam- 
ination IS however absolutely essential for a dif- 
ferential diagnosis An c.xact diagnosis can be made 
only when the patella is adequately exposed sur- 
gically 

Trauma must be assigned as the primary activat- 
ing force on a background of constitutional predis- 
position the poor regenerative power of the carti- 
lagL and the peculiar mechanism of the knee joint 

Ch\rle.s G SijrrHERL.\xn MD 


Rigiiuratiun of tlic Distal Phalanx L H Mc- 
Kim Can \kd \ssn Jour Ma> 1932 \\\ I 
=149 550 

It has ficcn known for man) )cars that the distal 
plialanx is ahk to regenerate following the removal 
ot the (liaphvsis lor osteomjelitis which has not in 
voUed the proximal or epiphjscal portion of thi 
Ihuk or the intcrphalangeal joint The number ot 
casts m which imputation is performed following 
ostiomvelitis ot this bone leads one to suspect that 
this abilti) to regenerate has either been forgotten 
bv mam of us or that it has not been suflicientl) 
emphasized 

lilt ttulior prisiiils a case rei>ort from the Mon 
treat tieiiiral Hospital Following an osteomvehtis 
of the disltl plulanx of the right middle finger an 


x-ray film showed that sequestration of the shaft 
had occurred but that the intcrphalangeal joint was 
intact At operation the diaphysis vvas removed hut 
the epiphysis was untouched Subsequently the bone 
regenerated, as shown bj a senes ot x-ray films 

L J CVRTER, M D 


Contribution to the Hereditary Factors in Multiple 
Cartilagmous Exostoses Heinz Kirchhoff Ront- 
genpraxis, June, 1932 IV, 383-387 
It IS generally known that multiple cartilagmous 
exostoses are frequently found m different members 
of the same family A family tree is reproduced, 
the examination of which shows that there is only 
direct transmission Healthy members do not trans- 
mit a predisposition to cartilaginous exostoses or en- 
chondromas It seems necessary to collect more 
such family trees as only a comparatively small 
number of them has been published 

H W Hefke MD 


Examination of the Elbows of Tennis Players 
V' Knoll Schweiz med Wchnschr July 1932, 
LXII 640-643 

The author conducted radiographic examinations 
of the elbows of various participants in the Inter- 
national Teams Tournament in Germany Although 
all but one of the patients e.xamined liad been 
actively engaged in tennis plajing for more than five 
jears the demonstrable changes were negligible 
The few pathologic changes that were demonstrated 
had an adequate traumatic background Thirteen 
of the plajers had played in various matches for 
over ten years and no bone changes were demon- 
strated m any of them The author concludes that 
the so-called tennis elbow is a rare manifestation. 

H C OCHSNER M D 


THE MASTOID 

Ihe Early RccogniUon of Otitic Intracranial Com- 
plications \ k Wood Larjmgoscope May, 1932, 
\Lir 335 355 

This extensive and important subject is considered 
under the following heads (1) Phjsical examina- 
tion (2) Temperature curve, (3) Bactenologic 
stud) ot the secretions from the middle ear and 
mastoid (4) Lumbar puncture. (5) Blood picture, 
(6) \-ra) examinations 

While Dr Wood does not add any new points to 
\ rav interpretation he ablv reviews the subject 
He Stresses the importance not onij of x-ray exam- 
ination ot the mastoids hut also ot using the x-ray 
as a means oi differentnl diagnosis from other con- 
ditions with similar temperature curve and blood 
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picture He specifically mentions pulmonary condi- 
tions in this connection. 

The rather detailed discussion of mastoid inter- 
pretation bnngs out or emphasizes the following 
(1) It IS not always possible to differentiate old 
and new pathologr, and passu c processes may be 
misinterpreted as active ones (2) Films may not 
show mastoiditis until several days after definite 
clinical mamfestaUons (3) Occasionally the x-ray 
findings are e.xaggerated (4) Serial films arc fre- 
quently helpful m making a diagnosis (5) As heal- 
ing occurs there is an increasing thickening of the 
"mucosa and intracellular contents" This fibrosis 
and sclerosis cause an increased opacity on the films 
that must be differentiated from a progress of the 
original infection 

On the whole, the author seems to ha\c a sound 
understanding of the necessity, value, and difficulty 
of x-ray examination of mastoids 

Hiu.\er Rumsill, Jr. \f D 


EFFECT ON OFFSPRING 

Comparaiue Histology of the Oi-ancs m its Rela- 
tton to the Question of Injury of the Offspring 
Caused by Roentgen Rays Rudolt Djroff Strahlcn- 
therapie 1932, \LV 711-733 

The author emphasizes the fact that nearly all 
e.xpenments duiling with the production of muta- 
tions by irradiation were done by exposing the male 
gonads. He feels that the results so obtained can- 
not be accepted for the case in which the female 
gonads are exposed The biologic difference between 
the two organs is too great for one to exjieet the 
same mutations in both cases In the author’s opm 
ion there is no proof furnished as yet that temporary 
sterilization is injurious lo the future offspring, pro- 
aided It IS carried out under the proper precautions, 
Ernst ^ Pohle, M D Ph D 


The Roentgen Demonstration of Petrositis ^[ll- 
ton J Geyman and Daniel \[ Qark. Acta Radiol 
1932 XIII, Fasc 2. 125-133 
Suppuration in the petrous portion of the temporal 
bone IS frequently recognized by present-day otol- 
ogists It is characterized by suppuratuc otitis 
media femporo-parietal pain, abdiicens paresis and 
low-grade feicr (Grademgo's syndrome) Three 
groups of cases occur (1) those arising during the 
course of an acute otitis media with little or no 
mastoid inaohement, (2) those occurring during an 
acute mastoiditis and (3) the type appearing as a 
post operatue sequel two or three weeks after mas- 
toidcctomv In those cases falling under Groups I 
and II prompt opening of the mastoid is indicated 
In the third group Profant advocates conscnaitiic 
treatment with frequent paracentesis Many of this 
type will rccoier without further surgery WTien 
consev’.'ati'.c measures fad, exenteration of the cells 
in the petrous tip often effects a cure 

Positions used in the study of the petrous portion 
of the temporal bone for eighth ncr\e tumors are 
not satisfactory when applied to the demonstration 
of petrositis The most consistently useful posi- 
tions are the \crtico mental and fronto-occipital 
both of which are desenbed and illustrated 

The clianges occurring in petrositis arc similar to 
those found iii mastoiditis An early iinoUcmeiit 
will show simply a haziness ot cell outline and dis- 
placement of air Later on destnictne changes ire 
seen and finally healing with sclerosis tlirougbont 
the inioKed area Ordinanly a roentgen diagnosis 
of petrositis IS not justified in ibe absence oi clin- 
ical symptoms It is geaierall' agreed that the con 
dition occurs only in the imcumaUiciS pelrous awd 
when sclerotic pyramids are demonstrated on U„h 
snlcs the hkehhooel of mfectm.i is remote 

D M Ce-iRK 'I 


Ihe Genetic Foundations ot Roentgen Mutations 
Paula Hcrtwig Stralilentberapie, 1932, \L\'', 657- 
678 

Temporary Stcnhzation by JrTadntion and Hinnaii 
Gcncltcs, Hans Luxciiburger Strahleidlieripic, 1932 
XLY, 679 690 

The first article is a critical renew of the exiieri 
mental data accumulated so lar as to the effect ot 
roentgen rays and radium on mutations in jihiits 
and animals The author comes to the eoiicliisioii 
that changes in the genes may occur following irraih 
ation It IS probable that the majoriti of these 
changes arc undesirable No figures can be gweii 
as to the changes to be expected m human being' 
Howcecr the mere jiossilidity of an injury to the 
offspring is sufficient to warn igainst tint dinger 
Luxciiburger cmidiasizes die last conclusion ind 
defends Uic resolution warning against lemjiorar) 
sterihzation (sec article bi W'lntz, Strahliiillura/'U, 
1932, XLV, 653 65o) 

Ernst \ Poiile, MD PhD 


and Now-Uplodol 

in Therapeutics 


LIPIODOL (Lafay), the orlffinal lodjxeel oil for dj- 
ugnostlc U 3 C 3 Is now aiaillabto for Internal rneil- 
Icatlon In all cases where loeJIno or potassium 
iodide is indicated 

HOW SUPPLIED 

Tablet* (chocolate covered) In boxes of SO tacli 
tablet contains 0 04 jjm (0/10 fir ) pure Iodine 
Zaptale* In boxes of 30 Fjcli capsule contains 
0 2}im t 3 grains) pure Iodine 
LiPfODOi cousfiL « cn-'rny 

Camplim€nl0ry 
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Two more timely developments 


in deep therapy equipment 

— with which to modernize and increase the ther- 
apeutic range of your present facdities 


P RESENT day interest m high voltage x ray therapy and its vwdely in' 
creasing use is unprecedented Improvements in apparatus and tubes, 
dehvenng much higher x ray energies with better means of control to insure 
more accurate measurement of dosage, are contributing to marked advances 
m this form of therapy The appreciable advantages realized in their use are 
too important to overlook 

To roentgenologists who find their present facihties inadequate for the 
apphcation of the more recently adopted techniques, we surest that we be 
given an opportumty to advise with them in the formation of a practical and 
economical plan of bnngmg their equipment up to date. Of late, many insti' 
tutions have availed themselves of this service, with gratifying results 
This announcement refers to only two of a number of major developments 
m high voltage equipment emanating from our research laboratones within 
the past year 

XPT>3 Coolidge Tube 





WUi Ml 


300 KV P 


Embodies the ume genenlprinciplet 
of comrruction a« m the « ell known 
XP Mries of Coolidge disgnoitic 
tubee. 

On special order it supplied with 
X ray protective cover with which 
the intensirr of scattered radiation U 
!es«chaal%ofbeamradlatiorvfiltered 
through I mm copper Also may be 
purchased without protective cover 
for operation in lead lined box or 
drum of existing equlprocnt 


Ratines: 


3C01cv p 10 roa 
coDdououa 

JCOkv p ISiaa- 
continuous 


I on half or full 
I rectiSed 
fcltcuit (puUa 
I ting current) 


Artificial cooling, by dtculation of 
water or oil through anode Exisiing 
cooling equipment ptopetly imu 
bted Urcadlly adaptable 


on Cooling System for 
High Voltage Tubes 

Bt iKc of otl toMcad of water for 
cooling the target of the x-ray tube 
very definite advantages are realued 
From the fact that oil in itwlf ij a 
highlycfiidcntinsulator icUnocnec 
eisary to mount the entire cooling 
»>stcmon imulatori norseparatethe 
motor pump, fan and radiator with 
insulators asisneccssarywithawater 
cooling tystero. With oil as the cool- 
ing medium operation at ground po- 
tential becomes possible A much 
more impact construction U also 
teali cd the enrircs>stem being en 
closed in the cabinet here Illustrated 
which requires less than four square 
feet or ihcH space 



GENERAL ELECTRIC @ X-RAY CORPORATION 

201 2 Jackson Blvd. Fcr„urly Vuior X R,.y Corporauon Chicago, Illinois 
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picture He siiccifically mentions pulmonan condi- 
tions m this connection 

The rather detailed discussion of mastoid inter- 
pretation bnngs out or emphasizes the folloiving 
(1) It IS not alwajs possible to differentiate old 
and new patholog), and passu e processes may be 
misinterpreted as active ones (2) Films maj not 
show mastoiditis until several days after definite 
clinical manifestations (3) Occasionally the x-ray 
findings are exaggerated (4) Serial films are fre- 
quently helpful in making a diagnosis (5) \s heal- 
ing occurs there is an increasing thickening of the 
“mucosa and intracellular contents” This fibrosis 
and sclerosis cause an increased opacity on the films 
that must be differentiated from a progress of the 
original infection 

On the whole, the author seems to haie a sound 
understanding of the necessity, value, and difficulU 
of x-ray examination of mastoids 

Hnj-iER Rudisill Jr, MD 


The Roentgen Demonstration of Petrositis Mil- 
ton J Geyman and Daniel \f Oark. Acta Radiol , 
1932, Xlir, Fosc. 2, 125-133 
Suppuration in the petrous portion of the temporal 
bone IS frequently recognized by present-daj otol- 
ogists It IS charactenzed bj suppuratne otitis 
media, temporo-parietal pain, abducens paresis, and 
loiv-gradc feier (Grademgo's syndrome) Three 
groups of cases occur (1) those ansing during the 
course of an acute otitis media with little or no 
mastoid imohement, (2) those occurring during an 
acute mastoiditis, and (3) the type appearing as a 
post- operative sequel tuo or three weeks after mas- 
toidectomy In those cases faUiiig under Groups I 
and II prompt opening of the mastoid is indicated 
In the third group Profant advocates conserrotiie 
treatment uith frequent paracentesis Many of this 
type mil recover without further surgery WOicn 
conservative measures fail exenteration of the cells 
in the petrous tip often effects a cure 
Positions used in the study of the petrous portion 
of the temporal bone for eighth nerve tumors are 
not satisfactory when applied to the demonstration 
of petrositis The most consistently useful posi- 
tions are the vertico-mental and fronto-occipital 
both of which are described and illustrated 

The changes occurring in petrositis are similar to 
those found in mastoiditis An early mvolvcmciit 
will show simply a haziness ot cell outline and dis- 
placement of air Later on destnicliie changes are 
seen and finally healing with sclerosis throughout 
the involved area OrdinanU a roentgen diagnosis 
of petrositis is not justified in the absence of clin- 
ical symptoms It is generally agreed that the con- 
dition occurs onlj in the pneumatized petrous and 
when sclerotic pjramids arc demonstrated on both 
sides the likelihood of infection it. remote 

0 M Ci-Mifv D 


EFFECT ON OFFSPRING 

Comparative Histology of the Ovaries m its Rcla- 
Uon to the Question of Injury of the Offspnng 
Caused by Roentgen Ra>s Rudolf Dyroff Strahlen- 
thcrapie, 1932, XLV 711-733 

The author emphasizes the fact that near!) all 
experiments dealing with the production of muta- 
tions by irradiation were done by exposing the mate 
gonads He feels that the results so obtained can- 
not be accepted for the case m which the female 
gonads are exposed Tlie biologic difference between 
the two organs is too great for one to expect the 
same mutations m both cases In the authors opin- 
ion there is no proof furnished as yet that teinjiorary 
sterilization is injurious to the future offspring pro 
vidcd It IS earned out under the proper precautions 
Ernst A Pohle, M D , Ph D 


The Genetic Foundations of Roentgen Mutations. 
Paula Hertvvig Strahlenthcrapie, 1932 XLV, 6S7- 
678 

Temporary Sterilization by Irradiation and Human 
Genetics Hans Luxenburger Strahlenthcrapie 1932, 
XLV, 679-690 

Ihe first article is a critical review of the e.xix.ri- 
mcntal data accumulated so far as to the effect of 
roentgen rays and radium on mutations in plants 
and animals The author comes to Vlie conclusion 
that changes in the genes ma> occur follow mg irradi- 
ation It IS probable that the majontj of these 
changes are undesirable No figures can be given 
as to the changos to be expected iii human beings 
Honeier, the mere possibihtj of an injurj to the 
offspnng IS suffiaent to warn against that danger 

Luxenburger emphasizes the last conclusion and 
defends the Tesohition vvamiiiig against tcmporaiy 
steriUzalion (see article bj Wmtz StrahUntiurujiti, 
1932 XLV 653-656) 

Ernst A Pohle, M D PIi D 


....and Now-Lipiodol 
in Therapeutics 


LIPIODOL (Latay) the original Iodized oil for dl- 
attaostlc uses Is now available for Internal incu- 
lcation in all cases where iodine or potassium 
Iodide is indicated 

HOW SUPPLIED 

Tablet* (chocolate covered) in boxes of 50 Each 
tablet contains 0 04 gm (6/10 gr ) pure iodine 
Captale* in boxes of 50 Each capsule contains 
0 2 gm (3 grains) pure iodine 
LIPIODOL (LAFAY) IS COUSCIL ACCEPTED 

Comp/imenlary package •ent on 

EL FOUGERA and Company.Inc. 

ZSVurlck Sireot \*w^orkUty 
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FREE! . . this radiographic technique 

that ends guesswork for good 
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• A new radiographic technique, perfected by the 
Educational Department of Westinghouse X Ray, 
eliminates all uncertainty and guesswork for good 

Although this new technique is remarkably simple 
to use, It takes into account many factors not con 
sidered in your present technique, and it is appli- 
cable to all \ Ray generators having reasonably 
line auto transformer controls 

One outstanding feature of this new technique is the 
fact that It provides forcompensation for the enormous 
differences in the speed factors of the various types of 
films and intensifying screens Failure to uke this 


into consideration has been one of the reasons why 
other radiographic techniques have not always in- 
sured uniformly good results 

This remarkable new technique will not be sold but 
It will be furnished gladly to all ustrs of alt makes of 
X Ray equipment without charge or obligation, as a 
Westinghouse contribution to the advancement of 
radiography To get your own copy, simply mail 
the coupon below 


Weaieghotat \ Ray Company, Inc , Dept E 3S 
Long ItlanJ Oly, New York, USA. 

f liontd bit a copy of your new radiographic 
technique chart without any coit or obligation on 
my part whattoeier 
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Do your 

X-RAY I^CREEXS 

keep you yuessiny? 


At surprisingly late cost, replace aged, spotted 
screens, icith their misleading shadows . . . 


lateiisifying Screens ha^e 
sulFered from the depression 
like every thing else has. Man) 
old veterans have been forced 
to serve more than their al 
loted time and are now over 
due for retirement. 

If you are still usmg screens 
that are old and spotty irhy gamble any longer 
on the dnll, uncertam images they produce? At very 
moderate cost you can replace them with genuine 
Pattersons, and benefit through the rich contrast 
and sharp detail these fine screens assure 



Improved Screens — Beduced Prices 

New costMiutting production methods enable Patter 
son to offer these screens at exceptionally low prices 
that are sure to appeal to )ou. Remember, too, that 
these screens are the i ery finest obtainable, incorpo- 
rating Patterson s recent outstandmg improvements 
m screen construction 


Hi Speed Combinatwt 


a "thick and thin” com 



bination of screens which produces ulliniato speed 
and assures absolute umformity of speed 

Pitr Speed Contficuation, combiumg the speed pre 
iiously ohtainable in the former Patterson "Speed” 
Screens with the durable finish of the former 
"Standard” 

-kEasg to Cheek. Up ... 

Just ask your dealer for full inforniatiou. He'll 
gladly demonstrate the new Patterson Screens and 
furnish the low prices at which they can be bought 
Or ivnte us. Merely list the screens you wish to re- 
place and state the kilowatt capacity of your\ Ra) 
planuXTe will at once send ) ou our recommendations. 

THE PATTERSON SCREEN COMPANY 
Dept. R Towanda, Penn., USA 

Patterson 



INThNSlFUNG Screens FLUOUObCOPIC 


5 C i? £ £ > 


SPEC! t I I S T S 


F O It 


U O HE THIN E I G n T E Er* YE I 



Accessories 


ew l\adiographic 


K ADIOGRAPHIC PAPER 

• Our Research Laboratory lias for l>»enly years kept in constant touch 
ivilh eiery new development in ■s.-ray material and made a contmuous and 
exbaustue slmly of radiographic and dark room procedure Consequentlj, 
Me are nell prepared to supply X-Ray Paper to tliose ivho find it satisfactory 
for certain diagnostic and follon-up isork. 

The Picker X-Ray Corporation is constantly testing in its own lalioratorj 
sensitized materials of all makes, gathered from manufacturers the world 
o>er in order to secure for the roentgenologist the finest available and the 
best adapted for his purpose It is only after these articles have passed the 
most critical examination and comparative testa that they are offered to the 
profession as “Picker Guaranteed ” 

IFe thalt gladly famish samples and full particulars of 
Radiographic Paper to those interested 


OPTIC CANAE EOCALIZERS 



As Derised b} 

DR RA^JIOND L PFEIFFER 
Presb} icriaa Ilonpital, New York City 


• This apparatus, for the Roentgenography of the optic 
canal, is bused on the principle of fixing the patient’s 
he id 111 one position and inocing and changing the angle 
of the tube for each projection 

The method is simple, rapid, and accurate and the 
canals arc projected in true contour and symmetrj. 

rile results are reproducible Stereoscopic projections 
may be made 

Price $75 00 



As Decised by 
DR J D CAMP nail 
DR C GIANTURCO 
Mojo Clinic, Rochester, Mum 

• This Optic Canal Localize 
eliminates the necessity for mcas 
uring certain angles or using spe 
cial head rests The device i 
bused on the existence of certaii 
fixed and readih dislinguishubl 
anatomical landmarks 

Price $5 50 



PICKER X-RAY CORPORATION 

100 I-ourlh Am , Nch \ork, N'^ , c on.c 

0 J F I C I- S IX T .1 V r V ^ Superior at lOlh St . Cle.elanil, O 

.N tub ..neNC.PAL CITIES OF THE U ,N I T E D STATE 


X - R AY 

Measurement 

CIS simple as reading 
your clinical thermometer 






Victoreen 

X-Ray 


or correction of your comput- 
ed dose IS shown at a glance by the use of a 
ictoreen X-ray measunng mstruraent The 
direct reading scale, with the cahbration cor- 
rected for barometnc pressure and tempera- 
^re, offers an instantaneous reading of your 
A-ray output in roentgens 


Simplicity of operation is the keynote of the 
success of Victoreen X-ray measunng mstru- 
ments Neither techmcal knowledge nor any 
speaal training is required This feature and 
their assured accuracy offer a defimte protec- 
tion to the roentgenologist and are reasons 
why these instruments are in daily use m 
hundreds of hospitals and clmics throughout 
the country 


measurmg instruments 

Approved by the 
AM A 

Displayed at 


Victoreen X-ray measunng mstruments are 
designed to cover every condition of treatment 
If you have a problem of measurement, we 
have an instrument for your need 


Congress of Radiology at s^clmwe /ornen dmubMwn 

Cihicago, Sept 25 - Oct 1 The General Electric X-Ray Corp 


THE VICTOREEN 


t: 


INSTRUMENT CO 


5806 HOUGH AVENUE 


CLEVELAND, OHIO 




GUESS at kilovoltage^ Never Radiograph) is ruled by nicasurcuient — of kilovolts, 
imlbaiiipercs, seconds • But ivliat noidd measurement ai ail you if the film you 
, used were variable’ For the aim of exactness tliroughout )our tcchiuc is to get 

the right record on the film • Make your care and experience count Use only 
Eastman Film Each film mllbcexactl) like the last one — exactl) like the neyt 
AIwa)s, for a successful result, standardize on Eastman Ultra-bpced Safety 
X-ra) Film • Eastman Kodak Company, Modicnl Diiibton, Itochcsltr, N Y 


EASTMAIV Ultra-Speed X-IIAY FIEM 
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wILVER, recovered by several chem(cal processes 
from ores mined in oil ports of the world, is 
refined by electrolysis The metal is then dissolved 
in pure nitric acid and silver nitrate is obtained 
from the solution by crystallization Only silver 
nitrate of the highest purity is used for photo 
graphic emulsions The photographic industry is one 
of the largest consumers of silver Silver uses in 
1932 were sterling 40 per cent, photography 30 per 
cent, electro plating 10 per cent, coinage 5 percent 
and jewelry 5 per cent 

This IS the first of a senes of ariieies featuring raw 

matenoJs used !n the manufaeture of X ra/ film. 
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X-RAY FILM 


"FOR BETTER RADIOGRAPHS' 


DUPONT FILM MANUFACTURING CORPORATION 


35 WEST 45th STREET . NEW YORK CITY 
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ThU picture shows 
an actual case taken 
from the literature 





NEO'IOPAX 


TRADE 

MARK 

R«g U S 
Par Off 


UROSELECTAN-B 



S implifies diagnosis of lesions of the urinary tract A 
clear cut x-ray picture of the entire tract will frequently 
help dispel a doubtful conclusion For this purpose it is 
advisable to use a safe, reliable product Neo-lopax 
20 c c ampules (the full adult dose) are ready for intra- 
venous injections The entire tract will be revealed within 


a very few minutes 


Schering Corporation 

75 West Street • New York- N. Y. 
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A shock proof x-ray unit 

Radiography of the Head 

X-ray tube immersed m oil 






generai electric ^ x-ray 

2012 Jackson Blvd Form^ly v.cior X-Ray Ccrporat.oa 


REGARDLESS of what difficulties you may 
Xv have experienced m obtaining good 
diagnosnc radiographs of vanous regions 
of the head, we submit this special design 
as a practical solution to your problem. 

First, It IS shock proofl T^e enure high 
tension system, including the x-ray tube, 
IS immersed m oil and sealed in a smgle 
contamer, making it impossible for any- 
one to come in contact with the tube 
energizing current This prmciple of con 
struction in its application to a unit de- 
signed specifically for radiography of the 
head is found only in Victor apparatus 
With the elimination of all danger of 
electncal shock, a radical change in de- 
sign of apparatus is realized, permitting 
x-ray exammauon in posiuons and at 
angles heretofore prohibiuve with the 
so-called "open type” apparatus 
With this specially designed unit, radi- 
ography of the vanous regions of the 
head becomes a comparanvely simple 
procedure Correct posiuons are obtained 
automatically, insurmg radiographs of 
utmost diagnostic value 

Consider also the fact that this appa- 
ratus, which will enable you to accomplish 
more in head radiography than is possible 
with any other apparatus, regardless of 
size, IS so compact that it can be accom- 
modated in the smallest office space It 
will prove the greatest little assistant you 
have ever added to your practice 

As there are so tnany interesting ea- 

weTui^ryiu'm^ for full particulars’ 

^ X-RAY CORPORATION 

^ Chicago, Illinois 
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THE EFFECT OF RADIATION TECHNIC AND THE EARLY 
DIAGNOSIS OF CARCINOI^IA OF THE UTERINE CERVIX 
ON THE FIVE-YEAR GOOD END-RESULTS'^ 

A STUD'k B \SED ON 488 PRIMARY CASES 


By HENRY SCHMITZ M D FACS F A C R., Chicago 
Professor of Gynecoiogj Lovoia Universitj School of Medicine 


T he radiological and surgical methods 
of treatment of carcinomas of the 
uterine cerviv have been technically so 
perfected that further improvement in the 
five-vear good end-results, commonh called 
cures may probably not be expected The 
absolute curability percentages, reported 
from different cimtcs, var\ from 20 to 25 
per cent, while the relative curability per- 
centages of the clearh localized carcinomas 
vary from 75 to 90 per cent If the pa- 
tienU came for treatment during the earlv 
stage then the control of cancer would be 
achieved 

Therefore, a studv of fiie-jear good end- 
results obtained m 488 priinarv carcinomas 
of the cervix was made (1) to investigate 
tlic mnuence of radiation technic on the end- 
results and (2) to discuss the possibilities 
of vtrv carh diagnoses These studies are 
herewith reported 

In 1028" the writer reported the hve-ve.ir 
good end-results obtained with the technic 
of combined ridiuni and roentgentherapv m 
Hi eases of pninarv earcinonns of the 
iiterine lervtx It w is shown that the ptr- 


‘Hca l Ui ic (lie llailuiloi,icil Sonclj oi Norih Vmrnr’ 
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centage of absolute cures increased with the 
progress of development of roentgentherapy, 
and, therefore, an increase in the total roent- 
gen dose The radium dose, SO mg radium 
element filtered with 2 mm brass and 3 mm 
para rubber, has remained the same, namely 
from 4,500 to 4,800 mg radium element 
hours, though the continuous application of 
the dose in one sitting was changed to a 12- 
hour daily interval method, and, finally, to 
an 8-day interval method, giving one-third 
of the dose at each sitting A studv of the 
relative end-results of each Clinical Group 
show^ed that, in the clearly localized growth 
of Chmea! Group 1 thev amounted to 78 27 
per cent cures 

Since 1923 another change in technic has 
been made A water-cooled Coolidge treat- 
ment tube was installed, permitting actua- 
tion of the tube w ith from 25 to 30 nia at 
from 200 to 225 kilovolts The application 
of the roentgen radiation dose was distriE 
uted to five seances every third da}, apph- 
ing onc-fifth ol tlie calculated dose to each 
field at each sitting The total radiation 
dose to each field was 1 200 r without back- 
scattcnrig 

The nunibt.r of fields and the total roent- 
gen dose were calculated from the size 
ot the patient attempt was made to 


A shock proof x-ray unit ^ 

Radiography of the Head 

X~ray tube immersed in oil 

[ of what difficulties you may 

i I -Cv have experienced in obtaining good 

‘ I diagnostic radiographs of various regions 

I “-v - - ' ] head, we submit this special design 

I ^ 3s a practical solution to your problem 

^ First, It IS shock proof! The entire high 

I 'A tension system, including the x-ray tube, 

^ VI* IS immersed in oil and sealed in a smgle 

I contamer, making it impossible for any- 

one to come m contact with the tube 
I j energizing current This pnnciple of con 

_ I stniction in its application to a unit de- 

] signed specifically for radiography of the 
W head is found only in Victor apparatus 

With the elimination of all danger of 
■ electncal shock, a radical change m de' 

K apparatus is realized, permitting 

x-ray examination in positions and at 
angles heretofore prohibitive with the 
so-called "open type” apparatus 

_ ^ _ _ With this specially designed unit, radi- 

fl ogtaphy of the various regions of the 

^1^ head becomes a comparanvely simple 

procedure. Correct positions are obtained 
' ' IjnByi automatically, insunng radiographs of 

I J utmost diagnostic value 
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1 I nn • ratus, which will enable you to accomplish 

’ Jfj j j more in head radiography than Is possible 
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SCHMITZ CARCINOMA 



OF UTERINE CERVIX 

facts of general importance should be men- 
tioned 

1 Cancer does not start in healthy tis- 
sues or organs 

2 Cancer begins in a spot or focus the 
cells of which at first are not malignant 

3 Chronic irritation causes this spot, or 
works on this nodule, producing the changes 
characteristic for malignancy 

4 All tumors must grow to some extent 
before causing symptoms 

5 The discovery of cancer during the 
symptomless period would put us in contro 
of the disease 

6 If the physician became “cancer- 
minded,” t e , would learn always to think 
of the possibility of the presence of a malig- 
nant disease in chronic tissue changes, then 
diagnosis would be rendered without delay 

7 The avoidable delay, caused by the 
physician in placing the patient under ob- 
servation instead of insisting on an imme- 
diate diagnosis and immediate treatment, is 
responsible for the poor end-results of treat- 
ment 

The diagnosis of carcinoma should in- 
clude (1) The macroscopic appearance, 
(2) the histologic structure, (3) the extent 
of growth de\elopment, (4) the symptoms 
It IS obrious that each one of these charac- 
teristics undergoes an orderly sequence in 
development from the beginning to the ter- 
minal stages An intimate knowledge of 
these factors is a prerequisite to early diag- 
nosis 

THE il \CROSCOPIC FIXDIXGS 

The macroscopic picture of cancer \aries 
depending on the t}pe of growth, whetlier it 
is'endophjtic or^exophytic The sequence 
of changes in the endophetic type are 
nodule, ulceration, necrosis, and, finalh 
sloughing with crater formation In the 
cxoplntic tvpe, the changes are nodule 
papilloma, cauliflow er grow th with necrosis 
and, final!), sloughing with crater forma- 
tion 
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TABLE I 

FACTORS USED IN ROENTGEN TRE \TMENT FOR E \CH PERIOD TO SHOW PROGRESS 

IN DEVELOPMENT OF TECHNIC 


Penods 

1914-1919 

1920, 1021 

j 1922, 1923 

Smee 1924 

Transformer 

i Snook Cross arm Type 

1 Cross arm Type to delu er 300 K V 

Type of Tube i 

1 Standard Coohdge Treatment 

with broad focus 

200 K V air cooled 
Coohdge 

250 K V water cooled 
Coolidge 

I^eak Kilovoltage 

110 

1 

140 

211 

211 

Filter Copper 
plus Aiuininum 

6 mm Al ! 

0 5 mm Cu 
plus 1 mm AI 

1 mm Cu 
plus 1 mm ■M 

0 75 mm Cu 
plus 1 mm Al 

Focus-skin Distance 

25 cm ; 

65 cm 

65 cm j 

05 cm 

Size of Fields ! 

1 

25 sq cm j 

225 sq cm 1 

225 to 400 sq cm 

225 to 400 sq an 

Number of F elds 

S to20 

2 to 5 

2 to 5 

i 2 to 5 

Dose to Each Field 

150 ma -imn 

1,050 ma mm 

j 1,000 ma -mm 

1,250 ma mm 

Interval 

! 

8 to 20 days 

One field daily 

One hour daily 

0 to 15 days 

1 

' One field daily 

2 to 5 days 

5 X 250 ma mm 

Every third day to 
each field 

44 per cent 

Depth Dose ] 

at to cm j 

About 20 per cent 

1 

About 35 per cent 

48 per cent 

Units m r 



SCO mthout back- 
scatter 

1,200 without back 
scatter 


attain a roentgen dose of two threshold er)'- 
thema doses at the cervLx Table I gives 
the factors used in the roentgentherapy for 
each of the four periods Table II gives 
the five-year good end-results for each 
period, the relative cures for each Clinical 
Group in each period, and a summation of 
all the cases treated from 1914 to 1927 

I shall not dwell on the influence of the 
radiation dose in tlie arrest ot carcinoma 
Those interested are referred to the reports 
in the literature ^ 

The perusal of Table II brings out two 
facts 

1 The better curative end-results ob- 
tained with an increase in the roentgen dose, 
as the radium dose has been the same during 
the entire series 

2 The high percentage ol cures attained 


OC\ nccembcr I 
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ij. anti Uaa.um to non for tht \.lvanctmi:nt 
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in tlie localized, i e , Clinical Group 1, carci- 
nomas 

It IS evident that the percentage of cures 
vanes ini ersely with the development or ex- 
tent of the growth The relative curability 
in the beginning, clearly localized Clinical 
Group 1 cancers is from 75 to 90 per 
cent, in the doubtfull) localized Clinical 
Group 2 cancers, from 35 to 50 per 
cent, in the Clinical Group 3 cases, invoh- 
ing the parametrium, uhen the mass retains 
a fair degree of mobiht>, from 30 to 25 per 
cent, and in tlie ternuna! fixed carcinomas 
; c , Clinical Group 4 cases, it is prncticallv 

zero 

Clinical Group 1 carcinom is arc mcijncnt 
cancers which arc cicarh luniud to the ccr 
vixand, as a rule have not \ct can idsinip 
toms They arc also niurni) c mitrs 
winch the patient is not al)k 1 .. mi or nd 
-is IS the case in skm or hre cst lumors a ,s 
therelore obvious that the jiiusK,,,, 
attempt to discover tbeni 

DeJore discussing e irlv di u,nosis si.nr,| 

















































SCHMITZ CARCINOMA 

stainin g q ualities, i rregularity in the s lmR£_ 
th e'Ce lls and the nuclei, a nd loss_ 
of polariA Bene ath the_ basaLmen-!bxai!e, 
and_in contact w ith this new epithelmni^is. 
an acute inflaimia tor\ exudat e^ 

in~the next step of development tlie round 
cells may break through the basal layer m 
places, coming in actual contact with the 
most recently produced epithelial cells The 
basal layer has failed in its protective func- 
tion 

These atj'pic or anaplastic changes present 
the earliest evidence of the incidence of can- 
cer in the human subject This, according 
to Bailey and Schiller, is the moment of 
change from benign to malignant — the can- 
cer phase What proceeds thereafter does 
so in spite of any additional external factors 
which thenceforward are present It is, m 
itself, progressue and inevitable 
Microscopic examinations of tissues re- 
moied by biopsy or by amputation of the 
cervix require serial sections to find evi- 
dences of cellular atypia or anaplasia, other- 
wise it would be impossible to find \ery 
earlv carcinomas They also preclude the 
treatment of suspicious looking chronic 
cer\ icitides w ith the electric cauterj , as the 
method might destroy such beginning can- 
cerous foci Therefore, we are more and 
more inclined not to use the cautery but to 
emplo\ minor surgpeal procedures to obtain 
tissue for microscopic examination There- 
in one IS placed in a position to rule out 
maliginncj 

THF LXTFXT OF THE TL MOR 

The extent or growth deielopment is de- 
termined In a general |)h\sical examination 
iiul a special pehie exammatioii The lat- 
ter comprises iii'.pection In speculum and 
eiido'-eopes liinianinl \ agmo-alxlominal and 
reeto-alKloiniinl palpation, instrumental pal- 
p ition with sound ore uretle and eeentualh 
\-r i\ di ignostie procedures 1 he loeation 
iinl si/e ol the growth the eondition of the 
jiaranietria md idjaeeiit organs (\agma 
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bladder, and rectum), invasion of the re- 
gional lymph nodes, and distant metastases 
are ascertained bv these methods 

The following questions should be an- 
swered 

1 Is the cancer clearly localized ^ Such 
a beginning nodule should have a diameter 
of about one centimeter and should be clear- 
ly limited and freely movable within the 
cervix' The entire uterus possesses normal 
consistency, elasticity, and mobility 

2 Does doubt c rist of the absolute local- 
ization? Such a tumor may have alreadj 
spread to one-half of the cenneal wall It 
IS surrounded by an area of inflammatorj 
reaction enclosing dendritic processes of car- 
cinomatous tissue The area is reddened 
edematous, or of doughy consistency 
Mobility of the uterus is impeded, due to 
loss of elasticity of tissue, especially of the 
paracerMcal connective tissue 

3 Are the parametrium or regional 
lymph nodes involved, and are the in\aded 
structures mobile or fixed ^ 

4 Have metastases or extensions oc- 
curred to the bladder, \agma, and rectum*" 

5 Has distant metastasis taken place ’ 

The answ'ers to these five questions per- 
mit of a clinical grouping as follows 
Group 1, the clearly localized grow th , Group 
2, the doubtfulh localized growth , Group 3 
the iinasne growtli m which the imaded 
parametrium or lymph nodes are movable 
and Group 4, the disseminated and fixed 
grow'th including (a) the frozen pehis, (b) 
iniasion of bladder, \agina or rectum, and 
(c) distant metastases 

Inflammatorv infiltrTtion ma\ complicate 
a uterine carcinoma Nodular infiltration 
means carcinoma especialh if the uterine 
tissue IS continuous with the parametrial 
masses and the uterus is not displaced lat- 
cralh Tiiteriorh posteriorh , or superiorU 
Fixation of the uterus occurs late in carci- 
noma Tnd earh in parametritis It abates 
m the latter when resolution takes place 
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At. hemgii nodules are more frequentl} 
seen than malignant ones, the cancer nodule 
IS recognized with difficulty It cannot be 
diagnosed by inspection or palpation. It 
does not cause symptoms The Chrobak- 
Clark sign may be presumptne If bright 
red blood appears when a nodule is touched 
with a dull-pomted object, and the arterial 
bleeding continues for some time, then one 
may presume that cancer is probably present 
But a positive diagnosis rests on an imme- 
diate diagnostic excision of the nodule with- 
in the surrounding healthy tissue and an 
immediate frozen section diagnosis Pro- 
crastination by obsenation must never be 
practised 

The beginning ulcer and papilloma are 
also difficult to diagnose because ulcers and 
papillomas are more frequently benign than 
malignant The ulcer results from the pe- 
culiar tendency of the central carcinoma 
cells to degenerate, due to tlie poor blood 
supply The papilloma tends to grow out- 
ward, but here, also, the central cells degen- 
erate and become friable early Such small 


ciated w ith w ide dissemination into and fixa- 
tion of tumor to the peh ic fascia; and bones 
Pain IS added to tlie symptoms of hemor- 
rhage and discharge and it always signfie' 
an nuasion by the cancer of the deeper pei- 
ne structures or the adjacent organs 
When cancer arises m sites not easih ac- 
cessible to microbes, it is a chronic dlsea‘^e 
and maj not destroy the patient’s life tor 
manv r ears Cancer m protected sites often 
grows silentli and iinsuspectedly, but iihen 
it IS easily accessible to putrefactive bacteria, 
for example, in the aliinentar) or genital 
tracts, tile primary lesion is readily colo- 
nized Such sequences soon manifest tlieni- 
seh es and inav speediK destroy tlie patient 
The virulence of cancer, as a rule, depends 
not alone on the mahgiant character but 
also on Its septicih^ Putrefactive microbes 
are tJie common cause of failure m attempt-, 
to relieve cancerous patients b\ gross siirg- 
cal and radiologic methods 

THF MICROSCOPIC ClI \RACTEKIST1CS 
The histologic characteristics of a carci- 


iilcers and papillomas bleed when touched noma are 

‘ Contact bleedmg” is the first symptom of 1 The ati pn or anaplasia of the upitlic- 
c.mcerous tumors A diagnostic excision hal cells 

should be made uithin the healtliy tissues 2 The imasion or breaking through of 


followed by an immediate frozen section 
diagnosis to rule out malignancy 

Necrosis IS manifested bi friability of 
tissue 1 he grow th has the consistenc> of 
brain substance On withdrasi al the exam- 
ining finger inai bring out sufficient mate- 
rial for microscopic examination to corrolv- 
orate the clinical diagnosis The penpheri 
of such tumors ulnch is indurated and 

nodukir clcarh in\ adcs the adjacent tissues 

Arrosiou of blood \cssels causes sponta- 
neous hemorrhages uhile necrosis produces 

discharge 

enter birm ition uith irregular .md m- 
dunted u ills, ts m eiidence ol the exten- 
sive sloughing ot the necrotic and ir.abe 
tumor pirt.cles It is mchcatne of m ad- 
.<1 .M.a and is almost nuanahh asso- 


tiie basement membr me 

3 The destructne tendeiieies m displac- 
ing or assimilating normal tissues and cells 

4 The formation of metasmses, either 
continmtv into the idj leent tissues and 

organs, or In einhoh m tlie regional Ivinpii 
nodes or dist mt sites 

Tin. microscopic ditgiidsis does not de- 
pend on the jireseiiee ol dl these f ictors 
\ diagnosis of c nicer is justifiable uitliont 
evidence ot metistasis. it is v did uitlKmt 
presence ot destruction ind it is u irratiud 
in the absence ot un isue teiideiicus p trb 
c ircinoina is present when atvfiii or mi. 
plisn done ire seen fJ's latter Is tfi.ir u 
ti JCUitL I ”4-' iL-tJu-J. elLlIMss do\\j, 

growtli ot the_epitbefiuni- 11 Ith pre si rv .uiojj 
nt the l«-d losr ibiiornid l>tluvior 
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tion in diagnosis to the general practitioner 
in his clinic, so that he may be taught to rec- 
ognize a pathologic cervix If the practi- 
tioner IS well trained in diagpiosis he may 
institute necessary procedures If he cannot 
make the diagnosis, he should know that im- 
mediate, expert consultation should be had 
Delay for the purpose of obsen^ation is an 
error, if carcinoma must be ruled out If 
the beginning stage of cancer were not de- 
void of symptoms, then the outlook for bet- 
ter end-results of treatment would be en- 
couraging A cancer causing symptoms has 
very often passed the stage of curability 

CONCLUSIONS 

1 The influence of the radiation dose 
on tlie five-year cures has been discussed 
briefly It has been shown that an increase 
in tlie dose, due to perfection in technic, has 
given better permanent end-results 

2 It IS doubtful if the absolute percent- 
age of five-year cures can be improved bv 
tire present methods of treatment Since 
the relative curability of clearly localized, 
i e , beginning, cancers is about 80 per cent, 
and as the early stage is free from symp- 
toms the patient cannot be aware of the 
onset of the cancer The physician must 
discover such beginning stages by request- 
ing routine yearly examinations following 
labor, abortion, and puerperium When 
making a first health examination, he should 
subject every female patient to inspection 
and palpation and insist on a yearly re- 
examination thereafter 

I The macroscopic, microscopic, growth 
and sN’iiiptoni characteristics ha\ e been dis- 
cussed and graded Thereby it is hoped 
to f icilitate \er\ earlv diagnosis of cervical 
cancers 

nisei ssiox 

Dk I R SexTi- (St Louis') It is \Mtli 
some temenix tint I attempt to diseuss Dr 
Selimit/'s paper, lor he lias had wide experi- 
eaei for i long period of time It is rather 
gritiltmg to the raihologist, however, to see 


the increasingly good results that are attained 
by him over these vanous year-periods with 
the increase in the penetrability of the x-rays 
used You know, it seems surprising, but 
there are to-day large cancer clinics m which 
x-rays are not used in conjunction avith ra- 
dium treatment Yet they attempt to eval- 
uate their treatment with radium alone as 
against the use of radium and x-rays 

Dr Schmitz’s high percentage of cures 
should be convincing and could hardly be com- 
pared to any other method of treatment, sur- 
gery included, it seems to me I think his 
statistics are quite convincing and I hope they 
are given widespread publicity among the med- 
ical profession 

His high percentage of ultimate cures by 
radium and x-rays in cases in Groups 2 and 3 
that do not come up for consideration at all 
as surgical risks compares more favorably 
than the best figures with the surgical meth- 
od of treatment Yet we still have to-day 
from isolated services papers indicating the 
superiority of operative procedure in carci- 
noma of the cervLx Oftentimes these sta- 
tistics are based on inaccurate estimates of 
results of radiation with radium, without as- 
sociated x-ray therapy 
It is high time, it seems to me, that the truth 
concerning the use of radiation be made 
known and such statistics as Dr Schmitz has 
showm should obtain the widest publicity in 
the entire medical profession 

Dk Robert E Fricke (Rochester, Minn ) 
Dr Schmitz’s five-) ear results show what can 
be accomplished by scientific, thorough, pains- 
taking work His classification is excellent and 
is based on good anatomic grounds 

I think the one point on which we often 
differ m statistics is in the classification Con- 
ditions that some of us would call Stage 2 
would be called Stage 3 by others, and so 
forth I w'ant to call your attention to an im- 
portant publieation which came out m 1929,* 
m which He) man, of Stockholm, Regaud, of 
Pans, and Doderlcin, ot Germany, worked out 
their five-) ear results, describing them full) 
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Co-e\isting tumors, such as ovarian cysts 
and uterine myomas, may cause displace- 
ment of the uterus and impede its mobility, 
though the carcinoma may be m the initial 
stage 

SYMPTOMATOLOGY 

The sequence of symptoms depends on the 
extent of tlie growtlr The clearly localized 
nodular growth is free from symptoms , the 
doubtfully localized beginning ulcer and 
papilloma cause “contact bleeding”, tire in- 
vasive, necrotizing carcinoma is accompa- 
nied by hemorrhage and discharge, and tlie 
crater-shaped, fixed carcinoma produces 
hemorrhage, discharge, and pain Hemor- 
rhage IS the earliest and most alarming 
symptom, discharge the most repulsive and 
constant, and pain tlie most unfavorable 
symptom of cancer A carcinoma causing 
pain IS as a rule hopeless and incurable 

To the characteristic primary symptoms 
should be added the secondary or accessory 
symptoms resulting from invasion of ad- 
jacent organs, from compression of neigh- 
boring structures, from toxemia due to the 
septicity of the cancer, and from the ca- 
chexia occurring in all chronic and wasting 
diseases Thus invasion of the bladder 
causes dysuna, pollakiuria, hematuria, py- 
uria Invasion of the rectum produces 
tenesmus discharge, bleeding, nbbon-like 
stools Compression of the ureters ter- 


minates in hydronephrosis with eventual 
pyonephrosis, with deep, constant, unbear- 
able pain in the side affected Septic infec- 
tion is accompanied by pjrexia, putrid 
discharge, malaise, and so fortli, while 
cachexia is characterized by an extensile 
catabolism, with rapid loss of weight and 
strength Accessory symptoms are alwais 
suggestive of an advanced state of cancer 
and signify a poor prognosis 

It may be concluded from Table III tliat 
tlie beginning nodule, the initial focus ot 
carcinoma from which the disease progres- 
sively and inevitably develops, shows, on 
microscopic examination, a cellular atypia 
of the epithelium, as yet devoid of invasion 
destruction, and metastasis The nodule i' 
clearly limited and tlie utenis retains normal 
mobility The growth has not thus far 
caused symptoms These findings charac- 
terize the earliest stage of carcinoma The 
diagnosis must be made by biopsy 

How may one find the symptoniless, clear- 
ly localized, and nodular stage of carcinom i 
of the cervix^ The profession should edu- 
cate women to report for periodic health 
surveys after infection, labor, and abortion, 
and yearly tliereafter If symptoms of leii- 
korrhea, menorrhagia, or irregular bleeding 
occur, the patient should apply immediateh 
for an examination The duty rests on tlie 
gjmecologist, the teacher of g>necologic 
diagnosis, to provide facilities for instruc- 


TABLE III— CORRELATION OF THE HISTOLOGIC AXD CLINICAL SIGNS 


Group 

Macroscopic 

Appearance 

Hist ogle 

Development 

Grouping of the U^terit 
of the Growth 

1 Symptoms 

1 

Nodule 

Cellular atj-pia 

CUarly hca : d g ow h 

Normal mobility of uterus 

1 None 

2 

j 

Ulcer or papilloma 

In\ asion of base 
merit membrane 

Doub'ft /'i oc fiird 

Impeded mobilitj of uterus ^ 

Contait bkc-ding 

i h irge 

Himorrliu, ,1 

piin 

DtstructiM. ten 
dcncie> 

Ima ion cf parmiitnum or rtgmn il 

l>mph nodes Entire tumor neis 

mobile _ 

3 

Larjie ulcer or 
cauiiflou cr Rixm th 
watli necrosis 

4 

Crater 

Metastasis local 
r distant 

1 Frozen with ib^ilutt/im | 

*10/1 of tumor 1 

2 fo<nldr e/i to \ Jgui i , 

bLuidcr or rLttuin 

1 I)i t ml nu 1 1 l * o L 
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to leam, there had not been a single perma- 
nent recover)’’ He added “I have per- 
formed my last amputation for sarcoma of 
the long bones ” Only a few years later one 
of the most distinguished professors of pa- 
thology in America told me that if he per- 
sonally had ever had a sarcoma of a long 
bone be should have an immediate amputa- 
tion performed regardless of the histologic 
type of the tumor Here we have two wide- 
ly divergent views regarding the best method 
of treating sarcoma of the long bones In 
further proof of this I would cite Crile (3), 
whose recent study of 7 390 cases of ma- 
lignancy (of which 160 were bone sar- 
coma) has led him to the following con- 
clusion “It IS still uncertain whether a pri- 
mary malignancy of bone should be treated 
by x-rav or bv surger)', but two things are 
certain — first, if an operation is performed, 
it should be preceded and followed by \-rav 
radiation, and second, if the condition is in 
a limb, amputation should immediatelv fol- 
low radiation, provided the condition is not 
inoperable ” On the other hand, Forssell (4) 
doubts whether irradiation prior to or after 
amputation is of an^ use Personally I have 
always been strongly opposed to pre-opera- 
tive irradiation for sarcoma of the long 
hones and up to the present time there is 
little eiidence to prove post-operatu e irra- 
diation IS of \ aluc 

Nor IS a study of the recent literature on 
the subject \er\ helpful During the past 
file years four miiiortant books on bone sar- 
eonn h.iie been published two in France 
and two m the United States = With the 
exeeption of that bv Geschickter and Cope- 
land based on a stiidi of the large amount 
of ni iteri il at Johns ITopkins Ho'.pital these 
books afford the surgeon little help in choos- 
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mg tlae best method of treatment of sarcoma 
of the long bones 

Twenty years ago the percentage of five- 
vear recoveries following amputation alone 
varied from 2 to 4 per cent Witla increas- 
ing ability to interpret the roentgenologic 
features of the early stages of bone sarcoma, 
it became possible to make a diagnosis much 
earlier than was formerly the case In other 
words, an earlier recognition of the disease 
permitted an earlier amputation This, I be- 
lieve, explains the improved results reported 
in the more or less recent statistics, includ- 
ing those of Meyerdmg and Gask to which 
I have already referred Lacking a knowl- 
edge of these results, and basing their opin- 
ions on the statistics of more than twenty 
years ago, manv surgeons still maintain a 
pessimistic attitude tow’ard amputation m the 
treatment of sarcoma of the long bones 
This has resulted m a growing trend toward 
irradiation for all types of bone sarcoma 
At the present time I believe the majorits' 
of osteogenic sarcomas are being treated bv 
irradiation 

In trying to cboose between two or more 
methods of treating a serious condition that 
involves not only the limb but tlie life of the 
patient, the first essential is a fairly definite 
idea of the results obtained in a large series 
of cases treated by various methods No 
such rule has been observed in the drift to- 
w’ard irradiation because until recently the 
essential data for making this choice were 
lacking In the great majorit) of cases I 
doubt if either the surgeon w'ho refers the 
patient to the radiologist or the radiologist 
himself has am clear idea of the end- 
results olitained in a large senes of sarcomas 
of the long liones treated b\ irradiation, and 
without such knowledge I cannot see how 
either can gi\e an opinion of much \alue 
The recentb published statistics of the 
Memornl HospitaB coienng more than two 
hundred cases of operable malignant sar- 
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according to the anatomic classification They 
described their Stages 1, 2, 3, and 4 mucli as 
chmitz has, but, nevertheless, I think that 
all radiologists in gjmecologic nork should 
have this report at hand 

At the Mayo Clinic, Dr Bowing and I have 
the report on our desks at all times and tn 
to transpose our cases into the correct stage 
according to the classification It is helpful to 
have a common standard of classification to 
which all ot our cases in any localitj may be 
made to conform 

De. Schmitz (dosing) The points I ^Msh 
to bring out are 


1 The significance of chronic cervictis as 
a precursor of carcinoma 

2 Cancer must have existed tor some tunc 

before ,t causes symptoms 

3 Routine health inventories, especially ot 

1 u "1!° 'nfedions or gone 

t^hrough abortions and labors, to d.scmcr 

pathology, notably nodules or papillomas 

the physician interprets the pathologic 
cervix correctly and institutes indicated truit- 
ment without delay and before symptoms 
arise, cancer ot the cervix will be put under 
control Statistics prove that casts treated 
during this stage show from 75 to 90 per cent 
permanent cures 


RESULTS OF IRRADIATION IN THE TREATMENT OF OPPPAhtt 
OSTEOGEKaC S.OtCOMA OF THE LONG BONES^ 

17 *1. Ts WILLIAAf B COLEY M D New Yokk 


U P to 1923 the results following sur- 
gical treatment of periosteal or sub- 
periosteal sarcoma, now classified as 
osteogenic sarcoma, w'ere bad, one reason 
for this being that the diagnosis was not 
often made until the disease had readied 
such an ad\ anced stage that there remained 
little hope of saaing the life of the patient 
by amputation or otlier form of treatment 
In a renew ot the statistics of various Eu- 
ropean clinics, mosth in England and Ger- 
many, Butlin ( 1 ) found only one three-y car 
recovera m 68 cases of periosteal sarcoma of 
the femur treated b\ hip joint or high am- 
putation, and not a single recoaen in sar- 
coma of the humerus Little improaement 
in results avas noticed until 1920 In 1922, 
IMeaerding (2), of the Maao Clinic, re- 
{jorted 15 fiae-aear rccoa erics in a scries of 
100 eases ot sarcoma ot the long bones e\- 
clusiac ot giant-cell tumors, treated ba am- 
jiutation In many of these cases, ampiita- 

*Itca I b^fi're the Railiot Jktcal S iciet) Nnrtli \tiicrica, 
at the PjicHtcimth \aniul Meeting: at Vtlantic Cif> \t v 


tion was followed by propha lactic treatment 
with Colea’s toxins, and m a number, by ir- 
radiation of the chest An improaement m 
results aaas noticed in the European clinics 
also In i\taa, 1923, at a Samposnim on 
Bone Sarcoma by the Msoeiation of Sur- 
geons of Great Britain and Ireland, held in 
London, Gask reported o7 c iscs cif s,ircoma 
of the long bones, exchisiae of giaiit-ccll 
tumors that had been admitted to St 
Thomas' Hos[)it.il during- the period from 
1901 to 1921 In 46 cases amputation w is 
performed, 12 patients were abac tliree 
aears later, 7 aacre aaell tor mure thin (lae 
a ears, uul one died of metastasis to the skull 
almost scaen yeirs alter imputation 

These .ire excejition ilia good results md 
act, aahen Meaerding read his pijier at tlie 
meeting of the \mtrie m College oi kur 
geons m 1922 Beslea, of One igo whotnok 
(lart 111 the disciisAion slated that he li u) 
aiiiput ited the limb lor s irtoiin oi a irnni 
tapes m 20 cases at the Cook ('otmta Ho- 
Jilt il iikI that Is t ir is be bid Hen il/I, 
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in this field to make a correct diagnosis, even 
in the early stages of the disease In fact, 
if we wait until the tumor has developed 
sufficiently for anyone to make a positive 
diagnosis, u e have waited too long, in many 
instances, to save tire life of the patient 
Those who have had a large experience in 
this field know that in certain cases the 
growth of the tumor is I'er}”^ rapid, a series 
of roentgenograms taken at various mter- 
\als will often show the tumor to have 
doubled in size in the course of three weeks 
This being so, I can see no advantage in 
running tire risk of the disease becoming 
generalized during the period of irradiation 
when there is no corresponding advantage 
to be gained If the entire tumor, with the 
limb or the major part of it, is to be re- 
mo\ ed, wh) is it not more rational and more 
logical to remove it as early as possible with- 
out waiting a month for irradiation and 
running the risk of metastases developing^ 
While these may be regarded as theoretic 
grounds for objecting to pre-operative ir- 
radiation, we hai e far more convincing prac- 
tical grounds wEich I shall present 

I repeat that I do not think w'e are ever 
justified m waiting four weeks to make a 
positive diagnosis of osteogenic sarcoma of 
the long bones I ha%e had patients who 
ba\c died within three montlis of the first 
appLarancL of the tumor, and others who 
b.aie de\ doped extensue pulmonar)’^ metas- 
tases w’lthin two weeks following high volt- 
age x-ray treatment For example, the fol- 
low ing case 

Case 1 A AIcK , lemalc, aged 17 years, 
was ailniitied to the Memorial Hospital on 
Oe toiler Z'J 1923 One jear previously she 
hid tallen and injured her right knee In 
\ugust, 1923 there was increasing pain and 
swelling ot the knee The ehnieal diagnosis 
on admission w is that of periosteal sarcoma of 
the lower end ot the lemur From November 
2 to November 9 1923 she had three ex- 
(losures to X rajs Is minutes each On No- 
vember 1 sIk developed i temperature of 


102°, this subsided but rose to 101° on No- 
vember 23, to 103° on November 24, and to 
104° on November 25 Symptoms developed 
which were regarded as pneumonia with 
pleunsy^ On aspirating, several ounces of 
bloody fluid were evacuated Roentgenograms 
taken on December 9, 1923, showed evidence 
of extensive pulmonary metastasis Another 
cycle of roentgentherapy was given from Jan- 
uary 3 to January 14, 1924 (four exposures, 
60 minutes each) The disease ran a rapid 
course and proved fatal on February 8, 1924, 
a little over three months after the patient’s 
admission to the hospital 

If a positive diagnosis cannot be made 
from a study of the chmeal and roentgen- 
ologic evidence, then a biopsy should be per- 
formed by the surgeon who has been selected 
to take charge of the future treatment of 
the case 

Contrary to the opinion of Bloodgood and 
Dean Lewis, I should never amputate a limb 
on the strength of a diagnosis made from a 
frozen section alone If the tumor contains 
new bone, as so many osteogenic sarcomas 
do, then it is impossible to make an accurate 
diagnosis from a study of the frozen sec- 
tion , one must wait for decalcification of the 
specimen to take place I have never seen 
any bad result from the short delav incident 
to preparing paraffin sections According to 
John B Murphy, “The surgeon who depends 
upon frozen sections for a diagnosis in bone 
tumors of central origin will come to grief ’’ 

The cases m which there has been the 
greatest difficultv m diagnosis and the 
greatest difference of opinion, both as to the 
tvpe of tumor and the treatment to be em- 
ployed, in my experience, hav'-e been those 
involving the upper end of the humerus in 
children and m voung adults I recall four 
such cases 

rnaliiuiit — The first point to be con- 
sidered is, whetlier or not pre-operative ir- 
radiation shall be employed 

Pfahler and Parry (6) claim in a paper 
entitled "Treatment of Osteogenic Sarcoma 
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coma of tlie long bones treated by pnmarj'- 
irradiation (x-rays or radium), I believe 
furnish sufficient data from which to formu- 
late an opinion as to the relative value of 
irradiation and amputation m this condition, 
and It IS the purpose of this paper to review 
these statistics especially as regards osteo- 
genic sarcoma 

In 1916, shortly after tlie Department ot 
Bone Sarcoma was organized at the Alemo- 
nal Hospital, we began a study of the ques- 
tion of the value of irradiation in the treat- 
ment of bone tumors, including both the 
malignant osteogenic and the benign giant- 
cell types We had at our command an ade- 
quate amount of radium as well as the most 
approved high and low voltage x-ra\ equip- 
ment The late Dr Janewav, Dr Quick, 
and, since 1921, Dr Herendeen, Dr Duffi 
and Dr Bradlev L Coley, have been all 
greatly interested in the problem Realizing 
that the results of amputation were far 
trom ideal — although steadily improving 
witli our increasing ability to make an 
earlier diagnosis — we were willing to give 
irradiation a fair and prolonged trial E\ en 
if we did not succeed m curing more cases 
by irradiation than had recovered alter am- 
putation, we hoped that a later amputation, 
after failure to control the disease In irra- 
diation, might show a higher percentage of 
five-year recoveries 

After a careful analysis of our results m 
1928 we w'ere forced to conclude that the 
opinion expressed by Janew'ay, as well as b\ 
Pinch, of London, that osteogenic sarcoma 
is too highh resistant to irradiation to jus- 
tify the latter's empknment in these cases 
was correct This opinion was apparenth 
reached bj Ewing also who, at the Interna- 
tional Cancer Congress m London in 1928 
stated 

Winn the sitm^* point to a true osteo;,ciiic 
sarcoma of medullar) and subperiosteal scle- 
rosiny or telangiextatie tjpe, the hest irtat 
meat IS probabh immediate amputation pre- 
icded if necessan b\ a biofisi U the suwt 


time W'lth these cases, radiation seems to 
have accomplished vei) little ” 

Ow'ing to certain patients’ refusal to sub- 
mit to an amputation w'e have continued to 
use irradiation m a considerable number of 
cases of operable osteogenic sarcoma ob- 
sened since 1928, but tins increased ex- 
perience has not caused us to alter our opin- 
ion We still behcA e that the best metliod of 
treating osteogenic sarcoma of the long 
bones is amputation (without pre-operatue 
irradiation) as soon as the diagnosis is estab- 
lished, until, most important of all, a pro- 
longed course of Colei’s toxins as a proph\- 
lactiL measure, after amputation I ha\e 
long advocated tins in all of our cases as a 
routine 

As regards a brief preliminar) course 
(one month) of irradiation before amputa- 
tion, nieanwdiile submitting the roentgeno- 
grams to a number of radiologists for the 
purpose of establishing the diagnosis, as ad- 
\ised bv some, I would sai tint I cannot 
commend this practice Consultations are 
usually of \alue in all difficult cases — and 
there are few fields in niedicinc or siirgen 
in which an early diagnosis is more difiieiilt 
than in bone sarcoma — but a multiplicity of 
opinions IS not alw a^ s an ad\ antage Blood- 
good (5) tells of a surgical colleague wiio 
submitted the roentgenograms of a bone 
tumor to sixteen consultants and receued 
sixteen different opinions He recalls another 
Avho submitted his case to eight consultants , 
all agreed on an amputation without biops\, 
which was performed — the condition pnned 
to he ostconnditis of the (nrre non-siip- 
puritiiL tipe 

W'liile a few eases cm ilwais he cited in 
winch it has Iklii lound extrtinel% difiitult 
to make i diagnosis not oiiU from tlie iliiii 
cal iild roentgenologic eiideiiie lint even 
with the aid ol the micro^coiie these sliould 
he reeogni/ed a- e\ception> In the in ijontv 
ot Cises or hone s ireoni t it is possible |nr 
aiivone who b is b id eonsulerible esperienee 
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penenced radiologists Bloodgood himself 
states 

“I have specimens of three limbs in the lab- 
oratory in which a bone was the seat ot a be- 
nign c\st, and prolonged deep x-ray therapj 
had so destrojed the soft parts or necrosed the 
bone that amputation was necessary There 
are, in addition, five examples ot giant-cell 
tumor in which the introduction of radium 
into the bone shell after curetting w'as asso- 
ciated wnth an osteomyelitis w'hich resulted ul- 
timately in producing great deformit\ and loss 
of function or making amputation necessarj' 
Tliese preventable results from irradiation 
have not all been in the hands of inexperi- 
enced radiologists ” 

A considerable number of similar results 
have been obsened at tlie Afemonal Hos- 
pital, and I behe\e this number would be 
still further increased if we were to adopt 
the practice of treating “ever\ bone lesion 
which in the \-ra\ is suspicious of malig- 
innc\, w’lth a thorough and complete course 
ot irradiation” 

Next what is meant by “a thorough and 
complete course ot irradiation” ^ It certainU 
means more than the brief period ot three 
or four weeks while waiting to make a diag- 
nosis as suggested b\ Bloodgood in 1931 
One IS led to beliece that he would continue 
irradiation as long as there was am e\i- 
deiice of impnn ement \ppareiith both the 
contemplated biopsc and the [inssible ampu- 
tation are to be postponed indefiniteh This 
procedure I beliecc to be a bad one and if 
generalK followed will almost certainly re- 
sult m the loss ot man\ lues which other- 
wise might have been saved hv earlv im- 
putation without prehminarv — especiallv 
vv ithovit prolonged — irradiation 

1 do not think the danger ot prolonged 
irr idi ition m osteogenic sarcoma can he too 
stronglv cmi)hisi/ed 1 recall two cases ot 
O'lcogeim sirconia m which the diagnosis 
\.ns nude III the eirlv st iges and in botli 
oi vvhiih irruliation was idvised In Blood- 
-,"0(1 I Ik first vv is i sireonii of tiie tibia 


m a girl who, before coming to me, had re- 
ceu ed four months’ intensive irradiation 
without apparent effect m controlling the 
growdh of the tumor or in alleviating pain 
Although I performed an immediate ampu- 
tation, following this witli prolonged toxin 
treatment, the patient developed metastases 
and died w ithin six months The second pa- 
tient wms a }oimg man wnth a sarcoma of 
the lower end of the femur that had devel- 
oped shortl} after a severe local trauma A 
correct and earlv diagnosis of osteogenic 
sarcoma had been made from the clinical 
and roentgenologic evidence alone Irradia- 
tion w'as advised The pain was promptly 
relieved, and marked improvement was no- 
ticed in the local condition On these 
grounds it was deemed wiser to continue the 
irradiation instead of performing an amputa- 
tion at the end of a few weeks The treat- 
ment was kept up for nearl) a year, at tlie 
end of which time the patient was told he 
could resume his work Shortly thereafter, 
he was referred to our clinic While there 
was scarcelv am noticeable enlargement of 
the femur, it w as thought best to perform a 
biopsv This was done and the tumor proved 
to be an osteogenic sarcoma An immediate 
amputation was performed by Dr Bradlev 
L Colev, followed bv prophvlactic toxin 
treatment In spite of this, the patient de- 
V eloped metastases to the clav icle and other 
bones within three months, and later to the 
lungs and died within six months 

In botli of these cases I believe the 
chances ot saving the patient’s life would 
have been greater had an early amputation 
been performed without preliminan pro- 
longed irradiation ‘V third case, admitted to 
the Hospital for Ruptured and Crijipled in 
1930, still further supports this opinion A 
male adult whose tamily historv was nega- 
tive complained of pain and swelling in the 
nnd-femur over a period ot nine months 
He had been admitted to one of the best 
liospitals of New \ ork where a correct diag- 
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by Means of Irradiation” that prehminan^ 
irradiation of bone tumors for tliree or four 
weeks, followed by amputation, has given 
them the best results to date They add 
“Based on Holfelder’s obsen'ations, it would 
seem that we may not have waited long 
enough for the full beneficial effects of ir- 
radiation ” They advocate a biopsy but only 
after one montli of irradiation bj deep 
roentgen therapy An analysis of the 57 
cases reported therein shows onli six sar- 
comas of the long bones well for a penod 
of five years or more, four of which w'ere 
treated by amputation m addition to irra- 
diation, and one by excision The only one 
treated w'lthout surgery had no microscopic 
confirmation of the diagnosis Therefore, 
their results w'ere not obtained “b\ means 
of irradiation” alone but by irradiation phis 
surgery 

While the results of Pfahler and Parrv 
are markedly better than those obtained at 
the Memorial Hospital bv prolonged irradia- 
tion, they are no better than, if as good as, 
those reported by Meierding, of the Maio 
Clinic, and Cask, of St Thomas’ Hos- 
pital, London, who employed early amputa- 
tion W'lthout irradiation In spite of this 
Pfahler and Pariy', and Holfelder (7) of 
the Roentgen Institute of the Surgical Uni- 
versitv Qinic, Frankfort, who is so frequent- 
Iv quoted by Pfahler, agree tliat irradiation 
IS superior to surgery', and beliei e it is now 
the method of choice m the treatment of 
osteogenic sarcoma Holfelder advocates 
prolonged irradiation instead of amputation 
In anal\zmg his series we find that it con- 
sists of onh 25 cases nearh onc-tliird of 
which were giant-cdl tumors, and of winch 
onl> 16 were traced for more than three 
jears In tliree of the >ix classified a'' cliiiic.al 
cures there was no histologic confirmation 
of tile diagnosis Tlierefore, I regard IIoI- 
felder’s series a- much too small and the 
period of ob'^enation too brief to he of am 
%alue in making a conipamtiie studi of ir- 


radiation and amputation in the treatment ot 
osteogenic sarcoma 

There is one difficult question that has 
scarcely been touched upon by the ad\ ocate> 
of pre-operatne irradiation for sarcoma of 
the long bones, and that is, in the eient of 
marked improvement (and there are main 
such cases in our own experience), are w'e to 
stop at the end of a month’s time even if 
the tumor is much smaller^ Apparenth 
most would continue irradiation as long as 
improiement is obsen'ed Unfortunateh 
our experience at the Memorial Hospital has 
shown that those osteogenic sarcomas that 
have responded to such an extent as almost 
to w’arrant regarding them as endothelial 
myelomas, after a few months haie sud- 
denly developed metastases to the lungs and 
other bones Tlien, at this late date, ampu- 
tation lias Melded bad results much w'orsi. 
than has earh .imputation 
While Bloodgood (5), in 1931, saw no 
objection to a brief course of irradiiition for 
three or four w eeks prior to a biopsy or an 
amputation, one year later (8) he took a 
much stronger stand in fa\or of pre-opera- 
tive irradiation, as will be seen by tlie fol- 
lowing quotation 

“The deep x-rav therapy is available all 
over the country so there is no difficiilt> in 
giving the patient the benefit of a full trial 
while the diagnostic survey and consultation 
are going on I repeat and cmphasire that 
with our knowledge as it is to dav it is dis 
tinctly better to begin the treatment of even 
bone lesion which in the x-ray is susjncious oi 
malignancj, with a thorough and complete 
course of irradiation ” 

Let ii> examine for a moineiit llloodgood s 
argument Wliile it i» true th it the deep 
x-ra\ therapv is available all over the coin), 
tn," It is onh fur to iioint out that bm 
comparituelv few' radiologists have iiad ^ 

1 irge experience m the tre itinent ot hiim 
s ircoma \ consider ilile rmnilier of serious 
re-iults I mill over irr idi ition ot txnie tiiiiiore 
have oectirred even in the hand-, of 
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firmation of the diagnosis, and in the opin- 
ion of Dr Ewing, the condition might well 
be one of myositis ossificans The other 
case, registered by Evans and Leucutia, was 
an inoperable sarcoma of the ilium of the 
osteogenic type It was classified as an os- 
teogenic sarcoma by the Registry Committee 
but the fact that it was called a “round-cell 
tumor with apparently no new bone forma- 
tion, makes it possible to consider a diag- 
nosis of endothelial myeloma, or Ewing s 
sarcoma 

The present Bone Sarcoma Registry of 
the American College of Surgeons was 
founded by Dr E A Codman m 1920 It 
was the hope of the founder, as well as of 
those interested in this field, that a careful 
study and analysis of this vast collection of 
material, including the clinical, roentgen- 
ologic, and microscopic data, would lead to 
clearer understanding of the various types 
of bone sarcoma, and would prove an in- 
valuable aid in the selection of the best 
method of treatment, thus bringing about 
an improvement in the almost hopeless prog- 
nosis of osteogenic sarcoma That tins hope 
has not been fulfilled has been demonstrated 
on several occasions, most strikingly, in my 
opinion, by the exhaustive study of the 
Bone Registry cases made by Kolodn} (9), 
in 1927, and by the more recent, brief re- 
port of Bartlett (10) In his chapter on the 
treatment of osteogenic sarcoma (p 107) 
Kolodny states 

“In bone sarcoma as in other malignant tu- 
morb the question of the therapy is still await- 
ing Its answer It is a strange fact that with 
our knowledge of minute details ot the histo- 
pathologe of hone tumors the progress along 
the practical therapeutic road is almost in the 
same stage that it was m some fifU >ears ago 
\s a rule, malignant hone tumors are fatal and 
we know ol no therapeutic method to preaeiit 
death trout this disease ” 

Ihree a ears later Bartlett, in anah7ing 
12a registered cases which had been fol- 
lowed for fne \ears alter the 1 tst treatment 



Fig 2 Same case as sliown in Figure 1 after three 
months irradiation 

found 11 cases of endothelial meeloma and 
31 of osteogenic sarcoma that were classi- 
fied as fi\e-\ear cures Of the 31 osteogenic 
sarcomas, 29 were of the long bones Am- 
putation was iierformed m all but one case 
This, Bartlett has classified as “hbro (^) 
sarcoma (atepical) ’ treated b\ explora- 
tion, excision, toxins, and radium ” \.s this 

happened to be one ot m\ own cases, a few 
comments mat be permitted In the first 
place, onl\ an exploratort biopst was per- 
formed , there w as no excision — mercl} a 
small piece of tissue was reinoted for mi- 
croscopic examination The tumor imohed 
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Fig 1 Osteogenic sarcoma of tibia treated e\ith 
x-rays for three months no improvement Amputa- 
tion by Dr B L Colcj Juij 20 1927 Pulmonary 
metastasis deatli 


nosib of Obtcogtnic sarcoma had been made 
from the chmeal and roentgenologic evi- 
dence supported hv a biopsy High \oltage 
roentgen therap) \sas gnen o\er i period 
of eight months The tumor gradually in- 
creased in size and the pain persisted , in ad- 
dition the biopsy wound remained unhealed 
When I first saw the patient he had a tumor 
invohing two-thirds of the shaft of the 
femur and extending »o high up that a hip- 
joiiit amput itioii w ts impossible Htge 
fum*^atmg mass oteupied tiie whole iiitermr 
burTace ot the tingh from which exuded i 

sangumo-puruleiit discharge The patient 
had had sirerd 'in ill hemorrti iges wliuh 


had increased in frequenc} and seventy H 
received notlnng but palliative treatmen 
while under my care, and died witlim a fev 
w'eeks The lesson to be learned from tin- 
case IS most important An autopsy w'a; 
performed which failed to reveal evidence 
of metastases m any other part of the body 
In other words, had an amputation been per- 
formed at an early date or even before the 
condition had become inoperable, it is al- 
most certain tliat the patient would Inre 
been alive to-day 

I mention these cases to show' how widely 
prevalent has become tlie practice of turning 
cases of osteogenic sarcoma of die long 
bones over to die radiologist for treatment 
Hitherto there was a reasonable excuse for 
this practice inasmuch as diere were no pub- 
lished statistics on die results of irradiation 
in a large series of osteogenic sarcoma 

It mav be argued that improvement m 
the technic of administering radium and 
roentgen ray may lead to better results 
Granting this, I believe there will ahvavs 
be a sufficient number of cases of osteogenic 
sarcoma that refuse amputation or m which 
amputation is contra-indicated for various 
reasons, to furnish ample material for fiir- 
tlier research with irradiation , but I do not 
behere we are any longer justified m sub- 
stituting irradiation for amputation m the 
earlv operable osteogenic sarcomas of the 
long bones therehj deprn mg the patient of 
a consider.ihle chance of i pernnnent cure 
That this opinion is based upon more t/nii 
a personal experience is shown I)\ the lol- 
lowing ease \ short time ago I wmti 
Dr B C Crowell the Regibtrar of (he Bone 
Sarcoma Registry of the American ( 
of Surgeons asking him how iinrn o) 
registered OsteOgeiiic sareonns tre (ted bv ,r. 
radiation hid rein uned util for 
or more His repK was tint there were (uo 
oiiK one ol which was a 'iriomi 
Hme It was I'socnted with i (o,.i|,,|) 
juri (here bid been no niie n i-roj,!, (, „ 
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nanc> , and all w ere well from five to twenty- 
eight years after amputation With results 
such as these, I cannot understand how Bart- 
lett can make the following statement 
“We have learned to allow our patients 
who are suffering with malignant bone dis- 
ease to die whole under the comforting and 
pain-reheving effects of x-ray and morphine, 
and we have learned to carefully preserve the 
hmbs affected wuth non-mahgnant disease, 
thus saving their owners from a life of muti- 
lation, deformit\ , and disability ” 

I do not behe\e tliat a large number of 
hmbs have lieen amputated for supposed 
malignant sarcoma, which later proved to be 
the site ot a benign lesion Personally, I 
have never had such a case 

Such a statement as the one quoted above, 
it accepted, cannot but do great harm m dis- 
suading patients from submitting to an am- 
]nit<ition v\hich if followed by post-opera- 
tive treatment In Colev’s toxins, offers a 
considerable chance, at least 30 per cent, of 
saving their lives Bartlett’s list of 31 five- 
vear recoveries from osteogenic sarcoma bv 
no means represents the entire number of 
“cured osteogenic sarcomas ot the long 
Imnes” in the Bone Sarcoma Registrv , since 
It includes onlv six cases registered under 
iiiv name and omits ten additional five-vear 
recoveries of osteogenic sarcoma of our kfe- 
morial Hospital series that had alreadv been 
registered below the last serial number men- 
tioned in Bartlett’s list Our entire list of 
fiv e-vear cure', ol >arcoma of the long bones 
lontaiiis He uses ol osteogenic sarcoma and 
2v t ISC', ol endothelial mveloma 

Inismueh is the follow mg case (Reg No 
18 V) lor i long time was the only registered 
• 'stengeiiK " ircoiii i m which the limb was 
saved ind the onlv osteogenic sarcoma with 
met I'.t I'-c'. th It had been cured bv anv’ 
method Ol tre itnient a brief historv mav be 
ol interest 

f iriostiul osli Oijt niL sarcouia iii- 
’I Iiiii Oiu half of Ilu shaft of tiu tibia scith 
ivttiisu, iiiitastasis to tlu (/row and ilm, 


fossa Treated by Coley’s tonus and irradia- 
tion, limb saved, patient wJl more than fif- 
teen years later — C H S , male, aged 39 
years, was referred to me by Dr John H 
Gibbon, of Philadelphia, m the latter part ot 
Apnl, 1917, with a history ot a rapidly grow- 
ing tumor of the shaft of the left tibia of six 
weeks’ duration It was regarded by Dr Gib- 
bon and several other surgeons as a periosteal 
sarcoma While I agreed with this diagnosis, 
yet in order to have it confirmed microscopi- 
cally, I removed a small piece of the tumor 
and submitted it to Dr Ewing, who pro- 
nounced it a highly malignant osteogenic sar- 
coma In an attempt to save the limb, the fol- 
lowing conservative measures were adopted 
Injections of Coley’s toxins were given in con- 
junction with irradiation (the radium pack, 
46,720 millicurie-hours, was applied over the 
tibia from May 1 to July 19) The toxins 
were resumed at home by the patient’s family 
physician. Dr R G Gamble, of Philadelphia 
In the middle of August, the patient asked 
permission to go to the seashore for a month 
and as physical examination at this time 
showed no evidence of the disease remaining. 
It was thought safe to discontinue the treat- 
ment for a few weeks On his return in the 
early part ot October, examination showed ex- 
tensive metastases in the inguinal, femoral, 
and ihac glands, some of which were an inch 
or more in diameter Notwithstanding the 
hopeless prognosis, I decided to give the pa- 
tient a further trial ot treatment The radium 
pack wab applied over the glands of the groin 
in October (18 000 me -hrs ) in November 
(17,270 me -hrs 1 and in December (12,(X)0 
me -hrs 1 At the same time the toxins were 
resumed and kept up with occasional intervals 
of rest tor two and a halt years, m doses not 
sufficient to mtertere with the patient’s routine 
of file AH evidence of the disease disap- 
peared and the patient is alive with a useful 
limb at the present time sivteeii years later 

The result obi lined in this ease illustrates 
the imjiortaiKe of eontmuing the treatment 
over a long period of time 

Case 3 (Jsl(.Offi.nic sari, out a (No 100, 
Bom h\,jistrv) of tlu loz.cr utd of l/u fnuitr 
truiUd znth prolony^d irradiation (radium) 
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nearly one-half of the tibia Amputation 
had been ad\ i^ed br almost all u ho had seen 
the case A positue diagnosis of tjpical 
periosteal osteogenic sarcoma was made bv 
Ewing, and the diagnosis of the Committee 
of the Bone Sarcoma Registry w'as that of 
osteogenic sarcoma An unusual feature ot 
this case w'as tire presence of extensive me- 
tastases in the inguinal, iliac, and femoral 
glands (diagnosis confirmed microscopical- 
Iv) Under Coley’s toxins and irradiation 
(radium pack) the patient made a complete 
recoven, and is in excellent health, with a 
useful limb, at the present time — 16)4 years 
later (see Case 2 below') Seven of tire 31 
five-year cures of osteogenic sarcoma tabu- 
lated bv Bartlett are my owm cases It is 
stated in error that all have had amputation 
One, alreadv referred to, recovered under 
toxins and irradiation, and the limb was 
saved 

Bartlett continues 

"In reviewing the microscopic pathologv' 
one IS struck by the preponderance of chon- 
dromatous tissue, and when one looks at each 
case as a whole he is further struck by the 
fact that none ot the cured cases were truly 
typical of ani of the known torms of osteo- 
genic sarcoma This group of thirt 3 '-one cures, 
theretore probabl}' does not indicate the real 
situation and for the present w'e must con- 
sider the clinically typical ease of osteogenic 
sarcoma as incurable " 

I do not belieie that the presence of car- 
tilage or cliondromatous elements in the 
tumor indicates a low degree of malignance 
In tlie opinion of Geschickter "priniari 
mvxochondrosarcoma is extremeh malig- 
nant of 77 cases of this tepe there are onU 
troiii 3 to 5 per cent fi\e-iear cures atter 
amputation 

For some reason not known to me L>art- 
lett chooses to regard these 31 fue-i ear re- 
lO\ cries as not true osteogenic sareonias but 
as ‘atxpicd’ eases The (inestum is what 
does he mean h) a ‘Upud osteogenic sar- 
eonia ' Ihis f liehexe is i g»>od evnliple 


of w'hat takes place wdien tlie refinement ot 
histologic classification is permitted to run 
wild and to create a much difterent impres- 
sion from tliat which tlie facts warrant In 
each of these 31 cases the diagnosis was 
confirmed by the Committee of the Bone 
Sarcoma Registrv, all members of which are 
iinusiialh well-versed in the diagnosis ot 
bone tumors If such a committee is unable 
to make a correct diagnosis of osteogenic 
sarcoma, then we might w'ell regard the 
question as hopeless Franklv speaking, I 
myself after a long clinical and histologic 
study of bone tumors, extending over a 
period of more tlian fort\ \ears, am unable 
to say exacth w'hat is meant bv a "tv|)ical 
osteogenic sarcoma ’’ While some writers 
apparent!) regard a typical osteogenic sar- 
coma as one associated w ith a large amount 
of new bone formation radiating at right- 
angles to the shaft of the bone, Kolodni has 
show n tliat tins group represents only alxnit 
IS per cent of all cases of osteogenic sar- 
coma While tliere is often a marked varia- 
tion m the degree of malignanci, our ahiliti 
to diagnose these variations depends much 
more upon the clinical than upon tiie histo- 
logic evidence According to Kolodnv, the 
attempts of pathologists to form a prognosis 
on a tumor from its pathologic and morpho- 
logic features alone has nowhere faded more 
tJian in bone tumors 1 o make such a liroacl 
statement is Bartlett's tliat we must con- 
sider the clinicall) t)pieal case of osteogeim 
sarcoma as incurable," is not in niy opinion 
in accord witli the facts It is cert iinl\ noi 
supported 111 tile eiui-results ulit lined it the 
Alemorial Hospital, the Hospital for Kup 
hired uid Crippled, Jolms Hopknis H,,,, 
pital, or the Hone Kegistri Oiir own scras 
contains no ks' tli in 24 c ises (U osteoj^ana 
■,arcoiin, as t\ pital is one could lioia to laid 
tile diagnosis in ino->t e ise- ha\ mg bttn ( 
firmed In I wing '"<1 »• !>' tlu 

Iinttee ot the Hone 's ireoiii i Kegi'.trx \lj 
show dc/imte elma d exidtiue i.) 
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nancv, and all were well from five to twenty- 
eight years after amputation With results 
such as these, 1 cannot understand how Bart- 
lett can make tlie following statement 
“We have learned to allow our patients 
who are suftenng with malignant bone dis- 
ease to die whole under the comforting and 
pain-reheving effects of v-ray and morphine, 
and we have learned to carefully preserve the 
limbs affected with non-malignant disease, 
thus saving their owners from a life of muti- 
lation, deformity, and disability ” 

I do not believe that a large number of 
limbs hare been amputated for supposed 
malignant sarcoma, which later proved to be 
the site of a benign lesion Personally, I 
ha\ e never had such a case 

Such a statement as the one quoted above, 
if accepted, cannot but do great harm m dis- 
suading patients from submitting to an am- 
putation which, if followed b} post-opera- 
tive treatment b\ Colev’s toxins, offers a 
considerable chance at least 30 per cent, of 
saring their lues Bartlett’s list of 31 five- 
\car recoveries from osteogenic sarcoma hr 
no means represents the entire number of 
“cured osteogenic sarcomas of tire long 
liones” in the Bone Sarcoma Registry, since 
It includes onl\ six cases registered under 
nn name and omits ten additional five-iear 
recoveries of osteogenic sarcoma of our Me- 
niornl Hospital senes tliat had already been 
registered below the la-^t serial number meu- 
lioned in Bartlett s list Our entire list of 
h\e-\e ir cures of '•areoma of the long bones 
Kiiitiins lasLS of Osteogenic sarcoma and 
21 ta-es of endothelial nneloma 

Inismiieh as the follow mg case (Reg No 
183) lor i long time was the onlv registered 
osleogLim sartoina in which the limb was 
^aitd md the oui\ osicogciue sarcoma with 
met 1 st 1 st that hid hteii cured In am 
mtihod ol irt itmeiU a brief historv nn\ be 
ot interest 

List 2 I tirUouiiiu suriotiiii m- 

-I'! HU, Oiu hal) ilu shaft of llu tibia, uatli 
tihnsi , iiu/astasis t<i llu i/roiii ami il,a 


fossa Treated by Coley’s to mis and irradia- 
tion, bmb saved, patient well more than fif- 
teen years later — C H S , male, aged 39 
>ears, was referred to me by Dr John H 
Gibbon, of Philadelphia, m the latter part ot 
Apnl, 1917, with a history of a rapidly grow- 
ing tumor of the shaft of the left tibia of six 
weeks' duration It was regarded by Dr Gib- 
bon and several other surgeons as a periosteal 
sarcoma While I agreed with this diagnosis, 
yet in order to have it confirmed microscopi- 
cally, I removed a small piece of the tumor 
and submitted it to Dr Ewing, w'ho pro- 
nounced It a highly malignant osteogenic sar- 
coma In an attempt to save the hmb, the fol- 
lowing conservative measures were adopted 
Injections of Coley's toxins were given m con- 
lunction with irradiation (the radium pack, 
46,720 railhcune-hours, was applied over the 
tibia from May 1 to July 19) The toxins 
were resumed at home by the patient’s familj 
physician. Dr R G Gamble, of Philadelphia 
In the middle of August, the patient asked 
permission to go to the seashore for a month 
and as physical examination at this time 
showed no evidence of the disease remaining, 
It was thought safe to discontinue the treat- 
ment for a tew weeks On his return in the 
earl} part ot October, examination showed ex- 
tensive metastases in the inguinal, femoral, 
and iliac glands, some of which were an inch 
or more m diameter Notwithstanding the 
hopeless prognosis, I decided to give the pa- 
tient a turther tnal ot treatment The radium 
pack was applied over the glands of the groin 
in October f IS 000 mc-hrs ) in Noe ember 
(17,270 me hrs ) and in December (12,000 
me -hrs t At the same time the toxins w'crc 
resumed and kept up with occasional intervals 
ol rest lor two and a half }ears, in doses not 
sufficient to iiUertere with the patient’s routine 
ot ht(. All evidence ot the disease disap- 
peared and the patient is alive with a usetiil 
hmh at the present time, sixteen vears later 

The result obtained in this e ise illustrates 
the importaiiee ot eoutimimg the treatment 
over a long period ot time 

Case 3 Oshor/iiiu sari.oma (iVo WO, 
Bom R.,,istr\) a; //„ uul of ilu femur 

treated Tilth prolonged irradiation (radium) 
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> Hosintal in Baltimore, \ihcrc under 
he care or Dr C F Itunnm, she received 
101 /°^ 'iie-hrs ot radium betwen Oct 23 
1916 and Jan 11 1917 bhe then returned to 
J^r ( T ritiney who pertornied an e\- 
ploratorv operation and referred the patient to 
me lor toxin tre itmeiit V di ynoMs 01 peri- 
osteal sarcoma had been made 

lor live months she was tre ited with in 


jections of Colev 'c 
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upper end of the humerus treated by brief 
preliminary irradiation ( r-rays for one wetk), 
amputation, and post-operativt toxin treat- 
nunt Patient was well seven and one-half 
years later— K C , female, aged 34 years, was 
admitted to the IMemonal Hospital on Aug 
22, 1925, with a histor)' of having noticed pain 
in both arms for a period of six months The 
condition was regarded as rheumatic Three 
weeks before admission, the right arm became 
swollen and increasingly painful Physical 
examination revealed a hard, irregular, fixed, 
tender, bony tumor extending all about the 
shaft of the upper third of the nght humerus 
and the head of the humerus The x-ray re- 
port stated “A typical osteogenic sarcoma is 
seen involving the upper third of the right 
humerus No evidence of metastasis m the 
films of the lungs ’’ Treatment consisted of 
pre-operative roentgentherapy, one full ery'- 
thema dose through each of two portals 
given from Aug 25 to 28 1925 Shoulder- 
joint disarticulation performed on Sept 16, 
1925 Coley’s toxins were begun immediately 
after the amputation and continued for four or 
five months at home by the patient’s family 
phy sician 

Microscopic examination by Dr Ewing 
"Osteogenic sarcoma, very' cellular, much new', 
nther ty pical bone formation ’’ This diagnosis 
was confirmed by the Bone Sarcoma Registry 
Committee 

In \iew of the statement frecpiently made 
tliat there is no record of a metastasizing 
osteogenic '■arcoma originating in an old 
osteitis fibrosa cystica, the following case is 
of interest (see Figs 5 and 6) It is the 
tinrd of its kind that has been observed at 
the Memorial Hospital 

Case 5 Osteitis fibrosa eystica treated b\ 
irradiation , amputation nine )ears later 
Miirostopie diagnosis Osteogenic sarioma 
Mitastaus to lungs, death — M G, lemale 
agtd n \ears, was ulmitted to the Memorial 
Ho'.pit d on tlw sersiee ot Dr Quick on \pnl 
17 1019 Six tears iiriiioiisK tile patient h id 

siiddeiiK lelt Jinn III tile upper part oi the 
right tibi 1 md a swelling hatl detelojicd al- 
most imiiietlnteh thereatler rile pain sub- 



Fig 4 Same case as shown m Figure 3, three 
years later 


sided in a few days but the swelling remained 
There was no further trouble until Apnl, 1919, 
when the patient had a similar attack of sud- 
den severe pain associated with swelling 
Physical examination on admission showed 
a swelling of the anterior and upper portion 
ot the right tibia measuring 9X5 inches 
There was some tenderness on deep pressure 
A clinical diagnosis ot benign osteosarcoma 
was made Roentgenological diagnosis was 
osteitis fibrosa cystica A course of roentgen- 
ra\ treatment was given 

Follow-up notes stated as follow’s Con- 
dition improeed as show’ii by lessening of the 
size ot the areas involved and increased 
amount of calcification” (March 18, 1920) 
“Very little change noted’ (June 22, 1927) 
"Definite increase in the pathologic condition 
o\er the upper part ot the tibia” (Aug 18, 
1927) Radium pack treatment, 14,000 me - 
hrs ” (Vug 22 1927) "Radium pack treat- 
ment, 12,000 me -hrs ” (Noeember 1927) 
rile patient was shown at the Alemorial 
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Fig 3 Osteogenic fibrosarcoma ot humerus It 
teas impossible to make a diagnosis for nearly four 
years in spite ot repeated biopsies and roentgeno- 
grams Treated with prolonged irradiation amputa- 
tion death from metastases a te-w months later 


ajiJ tonus, later, amputation fo'lowtd by pro- 
loiujid prophylactic toxin treatment Patient 
was Well for eleven years and then died of 
i/ietastases — ^Irs W P , aged 30 ) ears, com- 
plained of a stiff knee and loss ot weight o\er 
a period of one jear, accompanied b) gradual 
increase in the size of the joint She had been 
advised bj Dr George L Brewer and Dr 
George D Stewart, ot New York, to ha\e an 
immediate amputation, but this was not per- 
fonned at the time She entered Dr Howard 
Kelly’s Hospital m Baltimore, where, under 
the care of Dr C P Bumam, she received 
125 761 mc-hrs ot radium betwen Oct 23 
1916 and Jan 11 1917 ihe then returned to 
Dr J M T rmne\, who periornied an e>. 
ploratorv oiieration and reterred the patient u> 
me tor toMii treatment \ di ignosis pen 
listed sireoma had been made 

Tor me months she was tre iie» wit m 


jections of Coley s toxins supplemented by one 
application ot the radium pack (7,200 mc- 
hrs ) Little improvement was nobced, and I 
finally performed an amputation on July 6, 
1917 ilicroscopic report by Dr Ewing 
Periosteal osteogemc sarcoma ot the sclerosing 
type 

Under prolonged prophylacbc treatment 
with Coley’s toxins the patient remamed well 
for nine y'ears She then developed a hard 
nodule, the size of a small marble, in the 
labium major Under novocaine I removed it 
and found it to be a bony tumor that, without 
decalcification, could not be cut Sections 
shou'ed unusual conditions interpreted in dif- 
terent ways by several pathologists In the 
opinion of Dr Jeffries, pathologist ot the 
Hospital for Ruptured and Crippled, the pres 
ent condition had some connection with the 
anginal sarcoma of the femur In the opinion 
of Dr Ewing and Dr Symmers, the sections 
showed no evidence of malignancy 
In July, 1928, the patient complained of 
pain m the mid-scapular region Roentgen-ray 
examination in early August showed a degen- 
erative process at the junction of the fourth 
nb and spine, apparently involving both, with 
some new bone formation as well, the condi- 
tion being regarded as metastases from the 
original tumor Examination at the time of 
the patient’s admission to the hospital, two 
weeks later, showed a definitely palpable 
tumor of the scapular region apparently origi- 
nating m the ribs In spite of intensive radium 
and toxin treatment, tlie disease steadily pro- 
gressed At the end ot two months, a roent 
genogram of the chest showed dehnite esi 
deuce of pulmonary metastasis All treatment, 
other than symptomatic was discontinued and 
the patient died shortly thereafter 

In this ease I heheie the long fiostjionement 
ot a recurrence ot the disease was due to the 
inhibitory ictioii of the toxins Hie diignosis 
of the hone Sartonia Registry was thu 
osteogemc sarcoma. By some error tJ,,.. ^ 
has been registered under the name of 
g(>od f Vo lOO) 

Cise d I'irwsteol "ShuoiniL sarcoma 

(Inn Sore oiia Pe‘J‘Slry '> > Hsjj 
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upper end of the humerus treated by brief 
preliminary irradiation ( v-rays for on*, week), 
amputation, and post-operativt touii trtat- 
niLiit Patient zuas well seven and one-half 
ytars later— K C , female, aged 34 j ears, was 
admitted to the Memorial Hospital on Aug 
22, 1925, with a history of having noticed pain 
in both arms for a period of six months The 
condition was regarded as rheumatic Three 
weeks before admission, the right arm became 
swollen and increasingly painful Physical 
examination revealed a hard, irregular, fixed, 
tender, bony tumor extending all about the 
shaft of the upper third of the right humerus 
and the head of the humerus The x-ray re- 
port stated “A typical osteogenic sarcoma is 
seen involving the upper third of the right 
humerus No evidence of metastasis in the 
films of the lungs ” Treatment consisted of 
pre-operative roentgentherapy, one full er>- 
thema dose through each of two portals 
given from Aug 25 to 28, 1925 Shoulder- 
joint disarticulation performed on Sept 16, 
1925 Colej’s toxins uere begun immediatel} 
after the amputation and continued for four or 
five months at home by the patient's famil} 
physician 

klicroseopic examination by Dr Ewing 
“Ostcogcnie sarcoma, very cellular, much new, 
rather typical bone formation ” This diagnosis 
was confirmed by the Bone Sarcoma Registry 
Committee 

In \ie\\ of the statement freipiently made 
that there is no record of a metastasizing 
obteogenic ''arcoma originating m an old 
osteitis fibrosa c\stica, the following case is 
of interest (see Tigs 5 and 6) It is the 
third of Its kind that has been obserxed at 
the Meinornl Hospital 

Case 5 Osli.itis fibrosa i\stica trtutid b\ 
irradiation , amputation niiu wars lahr 
Murosiopic dtaijnosis Ostiogtiiic sanoma 
l/t/uUiitir to luiii/s. ihath — M G leniale 
aged 13 \eirs w is idinitled to the Memorial 
Huspu d (III die serxiee ot Dr Quick on kpial 
17 1910 s,,,^ \ears prexioiisly the patient had 
siiddeiiU telt jiaiii in the upper part of the 
right tibia, md i swelling had dceelojied al- 
miist immediiteK there liter Hie pain suh- 



Fig 4 Same case as shown in Figure 3, three 
jears later 


Sided 111 a few days but the swelling remained 
There was no further trouble until Apnl, 1919, 
w'hen the patient had a similar attack ot sud- 
den severe pain associated with swelling 
Physical examination on admission showed 
a sw'elhng of the anterior and upper portion 
ot the right tibia, measuring 9X5 niches 
There was some tenderness on deep pressure 
A clinical diagnosis ot benign osteosarcoma 
was made Roentgenological diagnosis was 
osteitis fibrosa cystiea A course of roentgen- 
ra\ treatment w as given 

Follow-up notes stated as follows "Con- 
dition nnproxed as shown by’ lessening ot the 
size of the areas involved and increased 
amount ot calcification” (March 18, 1920) 

‘ Ver\ little change noted” (June 22, 1927) 
“Definite increase in the pathologic condition 
oxer the upper part ot the tibia” (Aug IS, 
1927) "Radium pack treatment, 14,000 me - 
firs ’ ( Vug 22, 1927) “Radium pack treat- 
ment, 12,000 me -firs ” (November 1927) 

The iiatieiit was shown at the Afemorial 
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rig 5 (JuiiL 1919) TjiJic il osteitis fibrosa 
c\stirT treated bj irradiation Lnpiitatioii nine jears 
later Microscopic il diagnosis o'-tiogcnic sarcoma 
l’ulnionar> mitasasi-. ileatli 


Hospital staff-eoiiterence in tlie litter part of 
Tanuarj 1023 ami an ani[)iit ilion was ad- 
\ised This was perfonned b) Hr Quick on 
Feb 2, 1928 A specimen was examined 
microscopic ill\ b} Dr Ewing whose diagnosis 
was that ot osteogenic sareom i witli large 
poljhedral cells The patient de\ eloped pul- 
nionarv metastasis shorth tlierea.ter ami 
died 

Ptrioshti! I throHinoiini — In isiimch m 
the nimiher ot cases ot osteogeiia sirconn 
that hue shown m irked md coiitirnied nii- 
proveinent trom irridiiUon done nr trout 
toxins and irritli itmii is ten -tu ill it mu • 


be well to study these cases more caretiilh 
and tr}’’ to find out if they have anything m 
common which might help us in deciding on 
the advisability' of substituting consenatue 
treatment for amputation m certain cases of 
osteogenic sarcoma 

At the Memorial Hospital we haie had 
four cases which have not only shown 
marked improvement under toxins and ir- 
radiation, but m which the tumors have ap- 
parently disappeared and the patients ha\e 
remained well from tivo to three vears A 
brief report of these cases may be of in- 
terest 

Case 6 i\fale, aged 47 years, was admitted 
to the Memorial Hospital on Aug 6, 1930, for 
a tumor of the tibia The microscopic report 
on the biopsy specimen w'as hbrosarconia 
There was a historj' of “rheumatic pain” in 
the right tibia for fifteen or twenty years In 
the Summer of 1930 an exploratorj' operation 
was performed at the Sydenham Hospital, and 
a microscopic diagnosis of osteogenic sarcoma 
W'as made, later confirmed by Dr Ewing 
Roentgen- raj' examination showed an area of 
bone destruction in the upper tliird of the 
tibia, breaking througli the cortex but not 
infiltrating the soft parts Er}'thema doses of 
radium in three fields w'erc given Wliile at 
tlie Memorial Hospital the patient receued 
50,000 mc-hrs of radium m the forn or an 
element pack applied by Dr J J Duff) be 
tween July 31, 1930, and Aug 31 1930 In 
September treatment y\ith Coley's toxins was 
begun, 15 doses (3 a week) five being in 
jected mtramuscularl) and the resi ultra 
ycnously The swelling, winch w is never very 
marked slowly dinmnshed in si/e tinlil u 
entirely disappeared The jiitient is ni good 
comlition it the present time two mil ,,in 
hall years 1 iter 

In this case tlie ehiiie i) roeiitgem,|.,gu 
,ik1 pathologic evidence ill sliovved (|, ,, 
were dealing ‘ -I""!' develupm^, (ibro- 
sareoiiia ot nioderite iinhgii un v , 
tint III IV well be tre tied am erv itu,K (/, ,( 

,, b\ irr all moil md ( ok v s ii.sm, 

1 I bv iiiiilleeh Ite uiipllt itnm | )|, 
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be said of the toUowing case, also, m which 
the roentgenogram showed no evidence 
whateier of bone in\olvenient Evidently 
the tumor started either in the periosteum 
or tire fascia, was attached to the periosteum, 
and never really invaded the cancellous por- 
tion of the bone The pathologic report rvas 
of special value m helping to determine the 
type of treatment to be employed 

Case 7 Female, aged 36 years, was ad- 
mitted to the Memorial Hospital on Alay 23, 
1930, with a history of having first noticed a 
firm mass in the upper and middle third ot 
the right humerus on the anterior side 14 
months previously It was only moderateh 
tender and not painful In January, 1930, a 
biopsy was performed by Dr Dickinson, of 
Christ Hospital, New Jersey, and the speci- 
men, submitted to Dr Ewing, was pronounced 
a fibrosarcoma Physical examination on her 
admission to the Memorial Hospital showed a 
recent scar, 6 cm long, in the middle and 
upper third of the right arm Beneath the scar, 
and extending several centimeters in either 
direction, was a firm, slightly movable swell- 
ing , the overlying skin was attached On deep 
palpation, one gathered the impression of a 
band of firm fibrous tissue encircling the hu- 
merus eshieh itself was not apparently en- 
larged 

TrtahiuiU — On Mav 19, 1930, four plat- 
inum needles containing 146 me of radium 
were insertid in the tumor (total dose 1,314 
mc-hrs), and again on kla> 30 (total dose 
1 281 me -hrs ) Bdw ecn "May 10, 1930, and 
Ma^ 1 1, 1930 the radium element pack was 
applied posteriori) and anteriorly (total dose 
10 000 me -hrs 1 In addition on May 6 the 
patient received one 15-mimite exposure ol 
high voltage roentgen ra> 

Txnnination on Jiil) 23, 1930 showed evi- 
dence of regression B) October, 1931, the 
local eoiiditioii vv is nearl) iionnal Bj Xo- 
vcinber, 1932 (two and one half jears after 
idnnssioii), there was no evidence ot the 
tumor rcinaiiinig and there was exeelleiit 
lunctiun ot the inn in ill directions The pi- 



Fig 6 bame case as shown m I ij,ure s 
u irj 1928 or nine jears liter just before 
tion was I'ertorrocd 


in Jan- 
ampiita- 
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Fig 5 (Jiiiii. 1919) Ijiiiml Oblcitis fibrosi 
cyitira trcattcl li) irradiation Ampiitatioii nine years 
later Microscopical diagnosis ostiogciiic sarcoma 
Piilmonarv imtas asis dcatli 


Hospital staff on terence in the 1 itter part of 
januar), 1921-! and an amputation was ad- 
vised This was pertonntd bj Dr Quick on 
Feb 2, 1928 A specimen was examined 
microscopicall) b) Dr Ewang, w hose diagnosis 
w^as that ot osteogenic sarcoma with large 
polyhedral cells The patient developed pul- 
inonan metastasis shortly thereafter and 
died 

Peno<;ical Fibroiarconia --Inasmuch as 


the number of cases of osteogenic sarcoma 
that have shown marked and continued im- 
provement from irradiation alone or from 
toxins and irradiation is icrc small it might 


Ijc well to study these cases more carciull) 
.md try to find out if they have any thing m 
common w Inch might help us m deciding on 
the adt isahihty of substituting coiisenatue 
treatment for amputation in certain cases of 
osteogenic sarcoma 

At the Afemorial Hospital we have had 
four cases which ha\e not only" shown 
marked improy emeiit under toxins and ir- 
radiation, hut m which the tumors haye ap- 
parently disappeared and the patients ha\e 
icmamed well from tyyo to three years A 
brief report of these cases may be of in 
terest 

Case 6 Male, aged 47 years, was admitted 
to the Memorial Hospital on Aug 6, 1930, for 
a tumor of the tibia The microscopic report 
on the biopsy specimen was fibrosarcoma 
There was a history ot ‘rheumatic pain” in 
the right tibia tor fittcen or twenty y^ears In 
the Summer ot 1930 an exploratory operation 
yvas perlonncd at the Sydenham Hospital, and 
a nneroscopic diagnosis ot osteogenic sarcoma 
was made, later confirmed by Dr Ewing 
Roentgen-ray examination showed an area ot 
bone destruetion m the upper third of the 
tibia, breaking through tlie cortex but not 
infiltrating the soft parts Ery’thema doses of 
radium m three fields were given MOiile at 
the Meinonal Hospital the patient received 
50,000 mc-hrs of radium m the forir or an 
element pack applied by Dr J J Duffy be- 
tween Julv 31, 1930, and Aug 31, 1930 In 
September treatment with Coley’s toxms was 
begun, IS doses (3 a yveek) five being m 
jected intramuseularly and the rest intra- 
venously The sw'ellmg, which was never yery' 
marked, slowly dimmished m size until it had 
entirely disappeared The patient is in good 
condition at the present time two and one- 
half years later 

In tins case, the clinical roentgenologic, 
and pathologic ey idence all show ed that yve 
yy"ere dealing y\ ith a slow ly dey elopm^ fibro- 
sarcoma of moderate malignancy a type 
tliat may well be treated consery atiy eh that 
IS, by irradiation and Coley ’s toxins, insteacl 
ot by immediate amputation Flic same may 
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later showed a central osteolytic tumor of the 
tibia occupying two different areas several 
inches apart, so that the mjury, apparent!) , 
had no causal relationship with the develop- 
ment of the tumor A biopsy was performed 
by Dr T Wallace Davis at the Hospital for 
Ruptured and Crippled on August 5, 1931 
The sections were examined microscopically 
by Dr Ewing, who reported “Low grade, 
slowly growing fibrosarcoma of medullary 
origin Not very malignant or likely to pro- 
duce metastases” Under roentgen therapy 
(four exposures, ten minutes each between 
September 2 and 11) the patient showed 
marked improvement and is still well at the 
present time, one and one-half years later 
The results obtained in the foregoing 
cases (Nos 6 to 10) justify, I believe, the 
employment of conservative treatment (ir- 
radiation and Coley’s toxins) in this com- 
paratively small group of so-called periosteal 
fibrosarcoma of the long bones This type is 
characterized by little or no new bone for- 
mation, and with little involvement of the 
cancellous portion of bone The roentgen- 
ogram furnishes the best guide to treatment 
in reiealing the absence of new bone and tlie 
slight invasion of the cortex Even in endo- 
thelial myeloma, a tj'pe of bone sarcoma tliat 
IS know n to be radiosensitive, we have found 
that in those rare cases in which consider- 
able new tone is present, the disease is high- 
1\ resistant to both irradiation and Colej’s 
toxins 

Ristilt\ Oblaiiud in Memorial Hospital 
Sirus " — brief anahsis of 168 cases of 
primarv ojierable osteogenic sarcoma of the 
long Imnes treated by irradiation, with or 
without svirgerv, and including 39 cases in 
wliieli Colev s toxins were used, shows the 
follow ing 


Mithod Ci'cs 

U(icnlt,i.n ri> _ _ 

ri> mil niimin to 

K iihmii (tlimml |ock m 30obLs)__ _ 35 

Irr ululiiiii 111(1 ( iiUj > to\,ins 59 


IM 


Mu 10 r 
ificr h I iial 
u n 


ihc X TA) irrAimchl hi 1 l>cfn carncJ out at 
rc Hie lAijcnl caiiic iimlcr n»> ob cna 


Of the 84 cases treated by the roentgen 
ray, the only fiv e-year cures occurred m two 
cases m which amputation was perfonned 
after irradiation, and m one case treated b) 
resection following b) irradiation 

Of the 10 cases treated by roentgen ra) 
and radium, five-year cures occurred m two 
cases in which amputation was performed 
after irradiation 

Of the 35 cases treated bv radium alone, 
the only five-year cure occurred m a case 
m which amputation was performed after 
irradiation, and in one case treated by resec- 
tion and irradiation 

In other words, of 129 cases of osteogenic 
sarcoma treated by irradiation, there were 
no fiv e-year cures obtained without amputa- 
tion or resection , there were 7 five-year 
cures (or 5 42 per cent) with amputation or 
resection 

The tumors were situated as follows « 

Fiv e-year 



Cases 

Recoveries 

Femur 

53 

3 

Humerus 

35 

4 

Tibia 

24 

0 

Fibula 

7 

0 

Radius and ulm _ 

5 

0 

Metatarsal _ 

1 

0 

tfelacarpal 

1 

0 

Tarsus (not long bone)__ _ 

3 

0 


129 7 

Of the 39 cases treated by irradiation and 
Coley’s toxins, there were four five-year 
cures obtained without amputation, and tw o 
w ith amputation Three other cases in w Inch 
the limb was saved have remained well from 
two to four and one-half years One of the 
five-year cures without amputation was an 
extensive tumor of the humerus treated with 
irradiation and toxins over a period of one 
vear While the Bone Sarcoma Registr\ 
Committee at first classified it as an osteo- 
genic sarcoma five jears later thev revased 
their diagnosis to that of giant-cell tumor 
rxcluding this case, we have hve five-vear 
cures in a group of 39 cases (13 05 per 
cent) 
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ticnt still remains well at tin, present time 
nearly tliiee years after atlmission ■* 

Case 8 A F, female, aged dO years, no- 
tieed pain and swelling following a fall m 
April 1929, when she fraetured her right 
humerus and scapula Five months later an 
operation was performed at the Troy Hospital 
uid the patient was then referred to me Ev- 
amiiiation on her admission to the Hospital 
for Ruptured and Crippled showed eonsider- 
able atrophy and weakness of the right arm 
below the elbow, swelling at the middle third, 
and contracture of the fourth and fifth fingers' 
of the right hand A provisional diagnosis of 
osteogenic sarcoma was made 
Treatment was with Coley’s to\ins and 
irradiation From October 12 to October 24 
she leceived 16,000 mc-hrs of radium in the 
form of a pack, on November 20, 7,000 me- 
hrs , and on December 20, another 7,000 me - 
hours Coley’s tovms were given in increasing 
doses over a period of si\ months 
Microscopic report by Dr Ewing was osteo- 
genic fibrosarcoma, a diagnosis in which the 
Bone Sarcoma Registry' committee concurred 
but which the latter, about a year later, revised 
to ossifying hematoma The patient remains 
in excellent condition at the present time, four 
3 ears later 

In tins case the roentgenographic report, 
made by' Dr R Lewis, of the Hospital for 
Ruptured and Crippled, on December 21, 1929, 

IS of interest “The x-rays of the right arm 
suggest that there is a tumor of the soft tissues 
which has fonned a ring of calcium on its 
surface and which has caused a loss of bone 
substance from the shaft of the humerus due 
to pressure upon the bone and not due to m- 


vasion 

Case 9 T LeP , female, aged 19 years, 
was admitted to the Memonal Hospital in De- 
cember, 1929, witli a history of persistent but 
not severe pain m the right knee for two 
months, and swelling at the same site for one 
montli 

X-ray Report (Deteinber 14, 1929) — Films 
of the right bbia faintly revealed slight 

*The total depth tissue dosage for the element pad roent 
;,ca ra> and platinum neediei wa^ 540 per cent surface 
erythema dose 


tihn n head of 

t<b.a Diagnosis osteogenic sarcoma A short 

course of irradiation (roentgen ray) was 
{fiven, and on March 25, 1930, a biopsy was 
performed by Dr Bradley L Coley 
Microscopic Report ~OstLogi,mL sarcoma 
Small foci of cellular tumor, rather radio- 
scnsitive Considerable ostcoid stroma, with 
calcific deposit (not bone) Radiation throm- 
bosis of vessels 

Further irradiation in the form of the ra- 
lum pack (32,000 me -hrs ) was applied in 
early Apnl, m addition, Coley’s toxins were 
given nuravcnously m gradually increasing 
? discharged on May 

’ "'dh the tollow'ing note “Case re- 

viewed with Dr Ewing, who believes it safe 
to await developments rather than proceed 
with amputation Patient m good general con- 
1 ion, has fine flexion of knee and almost 
complete extension, no pain, practically no 
swelling Examination by Dr Bradley L 
Coley on May 28, 1930, showed there was no 
mcr^se m tlie size of the knee at the level ot 
the tumor Palpation revealed no apparent 
growth The patient was able to flex and ex- 
tend her knee within normal limits She had 
no pain and had gamed ten pounds in weight 
in the previous three weeks. 

X-ray Report (May 3, 1931) -The process 
m the upper end of the tibia showed evidence 
of definite improvement and bone regeneration 
when compared wiUi previous films There 
was no evidence of pulmonary metastasis 
In February, 1933 (or three years later), 
the patient was shown at the weekly confer- 
ence of the Memonal Hospital staff, at which 
time she was in excellent physical condition ’ 
Medullary Central Fibrosarcoma of the 
Tibia — Case 10 HP, male, aged 21 years 
was admitted to the Memorial Hospital on 
September 2, 1931, with a negative family his 
tory He stated that on June 18, 193] 
than three montlis pnor to his admission he 
had struck his nght shin against a barrel 
However, a roentgenogram taken a few 

•The patient remained well until Auk I loti 
four >eani when she received a Wow over the 
of the old sarcoma Within a v.ccfc sirhs of actwuw 5 
oped and by Aug 24 there was a we// wirked 
Amputation was adviseth *'ence 
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3 Osteogenic sarcoma of upper end of 
liumerus, amputation followed b} prolonged 
treatment with Coley’s toxins Patient well 
eight years later 

4 Osteogenic sarcoma of upper end of 
humerus Patient seen m consultation with 
Dr J Bapst Blake in 1898, and treated 
under my direction, exploratory, operation, 
condition believed to be beyond amputation 
Diagnosis of osteosarcoma confirmed bv Dr 
Mallory, Professor of Patholog^^ Harxard 
Medical School Recovered under Coley’s 
toxins alone Remained well for 24 lears 
and then died of spinal metastasis 

5 Periosteal osteogenic spindle-cell sar- 
coma of humerus Patient of Dr John H 
Gibbon Treated under my direction with 
toxins and x-raas In excellent condition 
uhen last traced 17 years later 

6 Periosteal osteogenic sarcoma of hu- 
merus, upper end, resection by Dr J M 
Hitzrot Patient referred to Memorial Hos- 
pital for after-treatment, radium pack ap- 
plied b\ Dr laneuai and imself Patient 
\sell 12 years later 

7 Periosteal spindle-cell osteogenic sar- 
coma of upper end of humerus, with eeiw 
little in\ol\enient of the cancellous bone 
Roentgeii-r i\ treatment followed b\ resec- 
tion Patient well 10 years later 

Ca-^es 8 and 9 ixith endothelial me elomas 
liotli well 10 \ears later 

\t the present tune we bare 56 fi\e-eear 
reco\erie> ot sarcoma of the long bones, 33 
of the osteogeme and 21 of the endothelial 
nueloma t\pe 

M M M vu\ 

In the 31 eases ot osteogenic sarcoma ot 
the long Ixmes well fi\e \ears the toxins 
Were Used m dl but eight cases the treat- 
ment Is sumnun/ed is lollows 
\nipulatuin done one ease 
\nnmtation lollowed In Colee’s toxins 18 

e t'es 

1 o\iiis nloiie 2 t ne- 


Toxins and radiation 4 cases The limb 
w'as sae ed m tliese six toxin cases 
One other case, periosteal sarcoma ot fin- 
ger, diagnosis confirmed by^ Welch and 
Ewing, excision of tumor only, with pro- 
longed toxins Patient was well for 20 
years 

Irradiation alone no cases 
Prolonged irradiation, followed by amputa- 
tion 5 cases 

Irradiation (x-ray) > followed by resection 
of upper end of humerus one case, well 
for 10 years 

Resection of upper end of humerus, fol- 
lowed by radium treatment one case, w ell 
for 10 years 

In addition to the 33 five-year cures of 
osteogenic sarcoma of the long bones, I 
ha\e had 11 cases of fire-y^ear cures of flat 
bones (w'ell for from 8 to 32 vears) 

Toxins alone 5 cases 
Toxins and irradiation 5 cases 
One periosteal sarcoma of the mastoid tox- 
ins and three x-ray treatments, after four 
operations faded to control disease well 
10 years 

-Ml of these cases w'ere quite inoperable at 
the time they came under m\ care 

COXCLL sioxs 

Shall w'e conclude that irradiation has no 
place in the treatment of sarcoma of the 
long bones ^ Bv no mean'. This study ot 
end-results, how'ever, in m\ opinion, forces 
us to the following conclusions 

1 The routine treatment of earU oper- 
able cases of osteogenic sarcoma bv irradia- 
tion, which has become more and more gen- 
eral m recent \ ears, should be abandoned 

2 Prehimnan^ or pre-operatue irradia- 
tion, t g , tor a few weeks or a month, while 
waiting for a number of radiologists to pass 
on the roentgenograms, is without justifica- 
tion and is associated w ith gra\ e risks 

3 While our pcLsent data are insulTicient 
to purniit a po^-itue opinion as to the \alue 
ol post-operatu L irradiation after aniputa- 
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Of the totiil luiiuljcr of 168 easts treated 
by irradiation, 102 went on to anipiitation 

_ Cists 

I'cmur <15 

Humerus _ lo 

Tibn 27 

Fibula „ _ „ _ " 8 

Radius _ „ „ _ 1 

^rctatarsal 1 

Mctacirpil ~ „ 1 

102 

In nearly c\erv case irradiation was given 
over a long period of time , that is, at least 
several months, or until it hecanie e\ ident 
that the disease could not lie controlled or 
until metastases developed 

We have mother group of 46 cases of 
operable osteogenic sarcoma of the long 
hones treated hv amputation followed h\ 
post-operati\ e to\m treatment luithout pro- 
longed pre-operatne irradiation In this 
group, 14 (30 43 per cent) ha\e remained 
well for five years or more 

A stud^ of these statistics shows that 
w'hile the results olitaiued l)^ prolonged ir- 
ladiation and Colev’s to\ms are a little bet- 
ter than those obtained b\ irradiation witli- 
out tOMiis the^ lie decidedly inferior to tlie 
results obtained h\ carl\ amputation w'lth- 
out preliminary irradiation, followed b\ pro- 
phylactic to\m treatment 

Pivc-ycar Rcco^’iitc ^ — Inasmuch as the 
number of cases of periosteal sarcoma of 


13 cases the diagnosis was confirmed b\ mi- 
croscopic examination by leading pathol- 
ogists 1 he method of treatment employed 
w as amputation plus C oley’s toxins in 10 
cases (well from 8 to 27 years), and am- 
putation after prolonged irradiation in three 
cases (well from 5 to 12 years) 

Of the 11 endothelial myelomas of the fe- 
mur well over fi\e years, two w'ere treated 
bv amputation plus Coley's toxins, six by 
Colev’s toxins alone, and three by toxins 
and irradiation In six cases the limb was 
saved by toxins and irradiation m two, and 
by toxins alone in four cases Six were in- 
operable and two had extensive metastases 
at tlie time treatment w as begun 
A study of our humerus cases proves even 
more interesting, especiall)'^ in view' of Blood- 
good’s st.itement tliat he knew' of no case of 
sarcoma of tlie humerus above the middle 
tliird cured bv amputation, and in view' of 
the total absence of cures in the records of 
the English clinics Of nine fi^e-^ea^ re- 
coveries of sarcoma of the humerus, se\en 
were of tlie osteogenic and two of the endo- 
thelial myeloma t\pe A microscopic ex- 
amination confirmed the diagnosis in the 
se\ en cases of osteogenic sarcoma 

BRIEF SYNOPSIS OF Fn E-VE^R RECO\ ERIES 
or SARCOJI \ OF HUaiERUS 


the femur well fi\e a ears after disarticula- 
tion or high amputation has pro\ ed exceed- 
ingly small, and the number of five-vear re- 
co\eries of sarcoma of the humerus almost 
in!, the results noted in our series should be 


of interest (For more details see -liiiials 
of Surgery, IMarch 1933 ) We have 24 
cases of sarcoma of the femur that haie 
remained well for fire a ears, 13 A\ere of 
tlie osteogenic and 11 of the endothelial 
m>eloma type All of the 13 osteogenic sar- 
comas were of the periosteal or subperi- 


osteal (older classification) t)pe, a tA'pe in 
which Butlin found only one three-year re- 
covery m 68 cases treated by disarticulation 
or high amputation In eAcn' one of these 


1 Rapidly groAvmg osteogenic sarcoma 
starting a little above tlie middle of the hu- 
merus folloAvmg a recent fracture, practi- 
calh disappeared imder CoIca ’s toxins 
alone, pathologic fracture united, recur- 
rence near upper portion, amputation at 
shoulder joint , metastasis in pectoral region , 
incomplete operation followed by Coley’s 
toxins Patient well eight a ears and then 
died of pulmonan metastasis 

2 Telangiectatic sarcoma of middle and 
upper tliirds of humerus treated for four 
months AVith tlie roentgen raA then aiuj^uta- 
tion Patient well nine rears later' 

7ln X922 Dr Ewjng btate«I tUat there wa^ nr record of 
cure of telangiectatic sarcoma by any method of treatmenf 
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3 Osteogenic sarcoma of upper end of 
humerus, amputation followed by prolonged 
treatment with Coley’s toxins Patient well 
eight years later 

4 Osteogenic sarcoma of upper end of 
humerus Patient seen in consultation with 
Dr J Bapst Blake in 1898, and treated 
under my direction, exploratory operation, 
condition believed to be beyond amputation 
Diagnosis of osteosarcoma confirmed by Dr 
Mallory, Professor of Patholog}^ Harvard 
Medical School Recovered under Colej’s 
toxins alone Remained well for 24 lears 
and then died of spinal metastasis 

5 Periosteal osteogenic spindle-cell sar- 
coma of humerus Patient of Dr John H 
Gibbon Treated under my direction with 
toxins and \-ravs In excellent condition 
when last traced, 17 years later 

6 Periosteal osteogenic sarcoma of hu- 
merus, upper end, resection by Dr J M 
HitzroL Patient referred to Memorial Hos- 
pital for after-treatment, radium pack ap- 
plied by Dr fanewaA and mvself Patient 
veil 12 jears later 

7 Periosteal spindlc-cell osteogenic sar- 
coma of upper end of humerus, with eerv 
little in\ol\enient of the cancellous bone 
Roeiitgeii-r.u treatment followed b\ resec- 
tion Patient well 10 years later 

Cases 8 and 9 Ixith endothelial myelomas 
both well 10 \ears later 

U the present time ue ha\e 5G fi\e-\ear 
recoN cries of sarcoma of the long bones, 33 
of the osteogenic and 23 of the endothelial 
i'i\ eloma tj pc 

SUMAI \R\ 

In the 31 cases of osteogenic sarcoma of 
the lung lioiKs, Well fi\e \ears the toxins 
"ert u-ed m all but eight cases the treat- 
ment is sumnnri/ed as lollows 
Mnputation done ouo case 
'mi|mi,ition lollowed b\ Colee ’s toxins 18 

e ves 

foMns .alone 2 cases 


Toxins and radiation 4 cases The limb 
was saved in these six toxin cases 
One other case, periosteal sarcoma of fin- 
ger, diagnosis confirmed by Welch and 
Ewing, excision of tumor only, with pro- 
longed toxins Patient was well for 20 
}ears 

Irradiation alone no cases 
Prolonged irradiation, followed by amputa- 
tion 5 cases 

Irradiation (x-ray), folloeved by resection 
of upper end of humerus one case, well 
for 10 years 

Resection of upper end of humerus, fol- 
lowed by radium treatment one case, w ell 
for 10 years 

In addition to the 33 five-) ear cures of 
osteogenic sarcoma of the long bones, I 
have had 1 1 cases of fi\ e-year cures of flat 
bones (well for from 8 to 32 years) 

Toxins alone 5 cases 
Toxins and irradiation 5 cases 
One periosteal sarcoma of the mastoid tox- 
ins and three x-ray treatments, after four 
operations failed to control disease well 
10 years 

All of these cases were quite inoperable at 
the time the\ came under m\ care 

COXCLLSIOXS 

Shall w^e conclude that irradiation has no 
place in the treatment of sarcoma of the 
long bones ^ B\ no means This study of 
end-results, howler er, in m\ opinion, forces 
us to the following conclusions 

1 The routine treatment of earl) oper- 
able cases of osteogenic sarcoma by irradia- 
tion, w Inch has become more and more gen- 
eral in recent \ ears, should be abandoned 

2 Prehmman.’ or pre-operati\e irradia- 
tion, e g , for a few weeks or a month, while 
waiting for a number of radiologists to pass 
on the roentgenograms, is without justifica- 
tion and IS associated with gra\c risks 

3 While our present data are insufficient 
to permit a positue opinion as to the \alue 
ot po't-operatu e irradiation after amput.a- 
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tion, nl^ own Iccliny, bii[)[)ort(.d !)y that of 
Forsstll and otherh, is that ostcogoiuc sar- 
coma IS so r.idiorcsistant that it is doubtful 
if irradiation w oiild control piiimonarv 
metastasis th.it might ha\ t been present but 
undetected .it the time of the amputation 

4 There IS a t\pe of osteogenic sarcoma 
known as “perioste.il fibros.ircomn,” char- 
.acten/ed b\ little involvement of the Ixme 
itselt, and of a much lower degree of malig- 
nance than IS the ordinary osteogenic sar- 
coma, that we hare toimd most responsive 
to treatment Three jiatients u ith this type 
ha\e remained well for three rears and one 
for nearl} two years, one was treated b\ 
irradiation alone, and three b) irradiation 
combined with Colev’s toxins While the 
period of time is too short to allow' us to 
regard these cases as cures, I believe we are 
justified m using conserr'atir e treatment in 
this type of bone sarcoma, notw ithstanding 
statements that no case has been found per- 
manently cured wuth anything short of am- 
putation 

5 For all other types of operable osteo- 
genic sarcoma of the long bones, I believe 
that an amputation as soon as tlie diagnosis 
has been made, followed bj' prolonged treat- 
ment with Coley’s toxins, is tlie method of 
choice This method has given a much high- 
er percentage of five-year cures tlian has 
amputation alone or .amputation following 
prolonged irradiation 

6 The endothelial m\eIoma t\pe of 
bone sarcoma is highh sensitne to both ir- 
radiation and Colev’s toxins While this 
type has often shown immediate and rapid 
impror ement under irradiation alone — in 
some instances amounting to complete dis- 
appearance of tlie tumor in a few months — 
for some unknown reason this result has sel- 
dom proven to be lasting , recurrence or 
metastasis has de\ eloped within six months 
to a year, with a fatal ending in nearly e^erj' 
case In cases of operable endothelial mye- 


loma of the long hones we believe conserva- 
tive treatment — local irradiation and Colej’s 
toxins, should he tried for from four to six 
w'ceks before advising amputation 

7 Irradiation is of considerable value in 
many cases of inoperable osteogenic sarcoma 
because of the retarding effect upon the 
growth of the tumor and the relief of pain 
On the other liand, the pain is not always 
relieved by irradiation, and the retarding ef- 
fect may be of siiort duration 

8 It IS well to recognize that tliere are 
certain cases of far-advanced inoperable 
osteogenic sarcoma which had best be treat- 
ed w'lthout irradiation or toxins Small 
doses w'tll be of little avail, and irradiation 
pushed to Its limits has not infrequently 
caused sei ere burns that heal but slowly or 
ne\er heal, tlius greatly aggravating the suf- 
ferings of die patient Morphine is the 
method of choice for such cases 
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THE PHYSIOLOGIC INTERPRETATION OF DUODENAL 

MOTILITY^ 

By N S ZEITLIN, M D , Edgewater Hospital, Chicago 


T his subject is far from settled and 
unanimity of opinion is still being 
sought in the interpretation of du- 
odenal motility Various clinicians are at- 
tributing symptom-complexes to supposedly 
pathologic contractions of the duodenum 
(19), and are suggesting operative proce- 
dures as a cure Certainly a disturbance 
demanding such radical treatment cannot be 
studied too carefully or too frequently The 
following impressions are the result of five 
jears of observation 

'Vt first, all gastric cases were observed 
and studied and notes were made on the 
motility, form, and size of the duodenal 
cun e This group comprises well over two 
thousand cases studied at the Cook County 
Hospital Later, as comparative studies be- 
came necessary, five other groups were 
added These were as follows 

1 Visceroptosis with no abdominal com- 
plaints, 50 cases 

2 Itypertonicity with no abdominal 
complaints, 50 cases 

3 Pro\cn gall-bladder pathologc 50 
casts 

4 Gastric iilctr, 25 cases 
5 Actut duodenal ulcer, 100 cases 
Before one can appreciate the possible dis- 
turbances m motihte in the duodenum a 
short renew of the anatomic relations is 
neeessar\ (8) The first portion or du- 
odenal c ip usualK leads upward and ol>- 
htiueh bicUwird into the descending por- 
tion '1 he steond jMjrtion comes m relation 
with the gill b'adder so that infections in 
this org m line lieen Ireiiiienth blamed for 
st isis ind surging m the duodenal curve 
Ihe third or hori/ont il portion crosses the 


‘IUaI ihr liolo ical '>ovicty of No 

U \iinual Mrclii ji 's* l^,jj 


rth \ncnca 
Imui Nor 


spine and the aorta, and lies underneath the 
mesentery and superior mesenteric artery 
Various authors have attributed apparent 
obstructive signs to a narrow'ing of the 
opening at the duodenojejunal flexure, at 
which the ligament of Treitz is found 
Many peritoneal folds hav e been described, 
but they are rather rare and of little impor- 
tance Plain muscular fibers have been de- 
lineated in the ligament of Treitz The 
possibility of sphmctenc action at this point 
will be considered later The nene supply 
of the duodenum arises in the solar plexus, 
but there is also an intrinsic nene supply 
from the Meissner plexus This double 
nerve control mai account for some of the 
variations seen in normal cases 

In the study of our cases, careful notes 
were taken of the^siize of the duodenal cap, 
the angle form ed-b> _the_cap_ ancl_the_de:=. 
scendmg portion, w'hicli w'e have called the 
fap^ ^anv^eP the_si_zj of the descen ding por- 
tion, ^he course_a\ eix th.e_spme, "^the I^gth_ 
and steepness of the_ ascendmg__pynition, 
which \\ e have called the duodenal climb , and 
d> the angle aL -thc— duodenoje junal j iinctioq^. 
which w'e have called the Treitz angle. Ob- 
servers at different times have pointed to all 
of these anatomic div isions as the locations 
of frequent obstructions Keeping this m 
mind, we studied the flow of the barium 
through these areas with and without man- 
ual aid and in the upright horizontal and 
reversed Fowler positions 

V iscnioi’Tosis WITH xo vnnoviix VI 
CO VI PLAINTS 

In the normal hvpotonic individual the 
duodenal curve is iisuallv ”-sh iped The 
cap angle between the first and second por- 
tions IS trequcntlv sharp but m none of our 
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i Arrows point to an apparent obstruction Fig 2 Apparent obstruction of the second por 

in the horizontal porhon, whicli is, however, onlv tion which disappears after several mmutes 
physiologic delaj Dilatation of the duodenal 
curve IS due to rapid emptying of the stomach 
in carcinoma of the antrum 


50 cases of visceroptosis was tliere any delav 
or obstruction at this point In over 90 
per cent of tliese cases, the second portion 
of the curv'e ended in a puddle which was 
moderately dilated In 80 per cent slight 
but easily demonstrable delay was noted in 
the region of the superior mesenteric artery 
Over 90 per cent showed an almost per- 
pendicular duodenal climb to the Treitz liga- 
ment About the same percentage of cases 
showed an apparent delay at the ligament of 
Treitz Physiologic stasis was noted in 
every case Stasis is difficult to evaluate, 
observers seem to disagree as to what stasis 
actually constitutes Wheelon (2) consid- 
ered stasis present when the barium had not 
moved on after the second gastric perista’sis 
We believe tliat this definition presuming i 
dependence of duodenal motility on gastric 
peristalsis, is a step in the right direction 
It is our opinion, however, that the motility 
of the duodenal curve depends not onl) on 
the stomach, but also on the stimulation of 


the duodenal mucosa by the barium The 
understanding of this double origin for peri- 
stalsis IS essential to the correct interpreta- 
tion of the motility of the duodenal cun'e 
Wlien the hypotonic stomach first receives 
barium, it is most frequently quiescent In 
the upright position, if peristalsis is present 
at all, It IS feeble Now if barium is forced 
by hand through the pylorus into the du- 
odenal curve one of two things results 
eitlier the barium hes quietly in the curve 
(normal stasis), or else surging movements 
are present In eitlier type there is little or 
no forvv'ard movement of the barium 
Stasis will be present as long as peristalsis 
in the stomach is absent or inefficient It 
seems that the nervous stimulus associated 
with gastric peristalsis is carried ov er into 
the duodenum We have seen stasj? persist 
Iqj- over fiv^e minutes at a time m the du- 
odenum with only an occasional writhing 
movement The barium is seen incomplete- 
ly outlining the second portion, but most of 
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,t remains in a puddle at tlie lowest portion 
of the curve We have called this physi- 
ologic stasis, as differentiated from patho- 
logic forms, to be described later The pud- 
dle IS usuallv moderately dilated, but it is 
considered normal and not due to obstruc- 

Surging mo\ements m the duodenum 
^vere seen m practically every one of the 
normal hypotonic stomachs examined 
Surging IS evidenced first in the puddle bv 
mild writhing mo\ ements When more ba- 
rium is forced bv manipulation into the 
curve, the writhing increases until it reaches 
a state of surging Now one can see a 
marked contraction ring start m the center 
of the puddle of barium, and travel both 
toward the bulb and the duodenojejunal 
flexure This two-way action is character- 
istic It may force the barium into the bulb 
or the stomach, and into the jejunum We 
are impressed with the idea that this surging 
is an intrinsic effort on the part of the du- 
odenal cun'e to pass the barium along with- 
out the aid of the stimu'ation from the pro- 
gressive gastric peristalsis If the curve is 
compressed bj the finger just proximal to 
the two-way peristaltic movement, the peri- 
stalsis then becomes more effective and ba- 
rium IS shot through the duodenojejunal 
llexure The finger supplies here what the 
ordinary t'is’ a tiryo, which plavs an impor- 
tant part in duodenal motilit\, from the pro- 
gre'sne gastric peristalsis normally supplies 
These localued, non-progressu e peristaltic 
movements in the duodenum have their 
counterparts in the stomach, when Inriuin is 
first ingested bv the patient in the upright 
position \t first the perist.alsis is slight 
occurs on one or the other curvature, is 
irregul ir m ippearance, is verv shallow, and 
does not reach the pvlorus \s the stomach 
passes this irritable phase, the more norm il 
(irogre'sive md eomplete peristalsis takes 
jil tee And so it is with the duodenal curve 
Tv ell when the progressive g-istrie peristalsis 
'els I 1 (|UKklv the diiodeii il eurve iiiav sti'l 



Fig 3 Marked organic constriction of the duo- 
denal curve, due to carcinoma of the pancreas Note 
the absence of dilatation of the cap There vv^ no 
surging dunng fluoroscopy Even a very small lu- 
men IS sufficient to carry on the work of the duo- 
denal curve 


show surging in the intervals between the 
gastric peristalsis But in the light of the 
two origins of the nerve stimuli for duo- 
denal motility, this can be readily under- 
stood The surging here is due to the stimu- 
lation of the mucosa of the curve by the 
barium After the gastric peristalsis has 
been well regulated for some time, the surg- 
ing in tlic duodenum is considerably de- 
ereased Verv frcqueiitly we have waited 
tor an interval of 30 minutes and then 
studied the duodenum again vv ithout giv mg 
more barium It is surprising how little 
''Urging one vv ill then see ev eii with the pa- 
tient in the upright position The time ele- 
ment IS important in judging the motilitv ot 
the stomach and duodenum If one will al- 
low the patient to rest and then re-examine 
the "tom leli, the diagnoMs of duodenal ob- 
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Fig 4 Appirtiit obstruction of the diioduijl 
curve wliicli disappears after st\cril miiiutts Ihis 
IS probably due to the root of the mesentery or to 
sphinctcnc action 


struetton and pathologic surging w ill be in- 
frequent 

A rather striking example of the necessitv' 
of gastric peristalsis, before normal motihtv 
arises in the duodetuim, is seen in cases of 
hypotonia As stated before, at the outset 
of the examination, one will see most fre- 
quently tlie physiologic stasis and surging 
associated with tlie atonic stomach Now 
if the patient is placed m tlie right oblique 
horizontal position, the progressive move- 
ment of the barium is considerably im- 
proied Because of this, many authors 
haA e concluded that this position overcomes 
the obstruction caused by the spine, mesen- 
tery, artery, etc We cannot confirm tlieir 
conclusion without many reservations In 
practically all of such cases we have noted 
improvement in the duodenal motility, but 
always it followed the appearance of vigor- 
ous gastric peristalsis It is apparent tb.at 
the right oblique horizontal position is best 
for the onset of gastric peristalsis, and we 
consider this responsible for the improve- 
ment in duodenal motility 


Now if the pa- 


tient is placed in the supine position and 
barium is forced into the duodenal cune b^ 


hand, stasis again sets in, simply liecause, 
m the supine position, the progressiie pen 
staJsis of the stomach is diminished 

11ns interrelation l>etween gastric and 
duodenal peristalsis is also seen in those few 
cases in which active peristalsis is noted in 
the stomach at the l>eginning of the exam- 
ination In such cases, frequently the first 
(lortion of the haruini swallowed shoots 
right through the duodenal curve and out 
past the ligament of Treitz Later, as the 
stomach fills and becomes atonic, m the 
asthemic types, stasis and surging set in 
fins iimisually' rapid propulsion of the first 
bolus speaks against the theory of Carlson 
(18), who states that surging and stasis are 
physiologic for tlie purpose of mixing the 
duodenal contents with overflow gastnc 
juices 

Several other observers, in attempting to 
explain surging pathologically, have re- 
ported a very close association between surg- 
ing and belching One autlior, Wheelon 
(2), believes this relation so close that, in 
his examinations, he was able to foretell ac- 
curately just when the patient would desire 
to belch For this reason, many of the 
symptoms of dy'spepsn have been attributed 
to duodenal surging Our ow n observations 
have been entirely dififerent Repeatedly^ we 
tried to elicit complaints from patients dur- 
ing the period of surging, but we could 
nev^er persuade ourselves that tliere was am 
interrelation betu-een tlie findings In this 
connection, it is interesting to note the ef- 
fects of mild, shallow, reversed peristalsis 
in the stomach We have observed many 
such stomachs and here, again, we have not 
been able to show any constant relation be- 
tween reversed peristalsis m the stomach 
and belching We are convinced that the 
cause of this symptom does not he m what 
we are calling phybiologic surging 

Still another metliod for studvmg the 
relation between stomach and duodenal mo- 
tility IS the artificial inducement of gastric 
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peristalsis in the upright position By 
vigorously massaging the abdomen, peri- 
stalsis will ultimately set in and a distinct 
improvement will be seen in the duodenal 
motility 

THE inPERTOMC STOMACH 

The hypertonic stomach was studied in a 
group of 50 selected cases In these, the 
duodenal curve is usually shorter, rounder, 
and does not rise as high as m the hypotonic 
type The cases were studied along the 
same lines used in the hypotonic cases The 
angles were carefully examined for obstruc- 
tion, and the height of the duodenal climb 
measured 

That physiologic stasis was not as fre- 
c[uently seen as m the hypotonic cases is ex- 
plained by the fact that, in the hypertonic 
types, active peristalsis in tlie stomach comes 
on immediately, stimulating progressive 
peristalsis in the duodenal cun'c This is 
found to l>e true except in those cases m 
which pylorospasm is present Here the 
duodenum shows only writhing Occasion- 
ally the stomach is seen in a tonic contrac- 
tion, showing deep, non-progressing, peri- 
staltic waves During this stage, stasis in 
the duodenal curve is noted, again indicating 
the close relation between progressne gas- 
tric peristalsis and duodenal motility 

Ph}siologic surging was frequently seen, 
l)iit for short periods onl) Occasionalh 
the surging was marked and liariuin was 
swept back iii the Inilb, which can be ex- 
plained liy \)lusioiogj' In hvpertonic t\pes 
tile intrinsic peristaltic nieclianism is natii- 
rall\ more irrit ible In these cases when 
banniii is forced into the duodenum In 
h ind there is an uiuiiediate attempt to mo\e 
It along the canal FreijnentlN it is forced 
m an opjKisite ilireetion 1 he relation Ik- 
tweeii s\mploms ot d\spepsii and surging 
w IS ig im studied 111 tills senes and the same 
results ol)t lined \'o delinite association 
w is found to be present 1 liere Were other 
'111 dl dille re lu e s Ik. t w eeii the lie pertoiiie and 



Fig 5 Normal stomach Note the large cap and 
small duodenal curve Normal vanations 


hypotonic stomachs , for example, the puddle 
formation was very' rarely seen The curve 
Itself w'as rounder /Vngulations w'ere very 
rare The duodenojejunal flexure waas al- 
most never in question In short, the hy- 
pertonic type of duodenal curie rarely 
caused any difficulty in differentiating be- 
tween the normal and the patliologic 

SUPERIOR MESEXTERIC ARTERX 

isumcroiis obserters (7) liate reported 
cases of obstruction with symptoms due to 
compression of the third portion of the du- 
odenal Cline by the superior mesenterie 
arter\ the root ot the niesenten, or tlie 
hgiment of Treitz (16) They ha\e gone 
so far as to de\ise ojieratioiis in which the 
duodenal contents ire -hunted into the 
jejiinum so that the question has a serious 
ispeet In tlie seieral thoiisind e iscs we 
examined we were not able to ion\ince oiir- 
sehes ol I single definite casi. of p uhologie 
ol striietion it the root ot the inesenter, or 
the nie-eiiteric arter\ \nd in spite ot 
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niiiny obbcrvalions by surgeons during 
operation;), \vt liaic ne\er Ikcu able to dem- 
oiibtrate a p.ilhologie kmking at the ligament 
of Treitz in an adult Sueh dibcrepaneieb 
in obbervatioiib are striking, and it ma) jUbt 
be that here, again, it is a (juestion of defini- 
tion What sh.ill coiibtitute a state ot ol)- 
struetion^ We do not believe that narrow- 
ing to the touch of the finger at ojieration 
IS sufficient We have already shown that 
stasis and surging are dependent upon the 
type of stimulation of the duodenum, and 
not upon the presence of obstruction What 
then shall we mean b\ obstriietion^ 

In our work, W’e laid down the following 
prerequisites before making a diagnosis of 
pathologic obstruction 

1 Strong, hut Incffcctnc Ptrigalsts — 
The peristalsis must fie \ igorous be\ ond the 
normal In this connection, significant ob- 


odenal curve in an adult who has long had 
supposed obstruction Yet, in all of these 
cases of surging, never once could we def- 
initelv determine more than a very slight 
dilatation of an ofistructue nature In cases 
of puddle formation, there is indd dilata- 
tion, hut this Is only a question of gravit), 
and the dilatation ne\er goes beyond the 
ixirders of the puddle It seems to us that, 
in ail) case of duodenal cur\e dilatation due 
to obstruction, the cap should also be dilated 
This we have iiardh e\er seen without find- 
ing other congenital anomalies 

3 1 hickening of the wall of the \iscus 

IS practically always seen if obstruction is 
present This is important If a surgeon 
reports narrowung ot tlie duodenojejunal 
flexure, he must show that the duodenal 
cun e IS thickened, otherwise he cannot pre- 
sume that the narrowing is tlie cause of 


sen ations can be made on the stomach 
which IS laboring against a pyloric obstruc- 
tion One wall note here \ igorous liyper- 
penstalsis, wduch is not able to force the 
barium through into tlie duodenal bulb As 
the wave approaches the pylorus, the barium 
slips back into the pars media, through tlie 
center of the lumen of tlie stomach This 
two-way flow of the barium is readiK seen 
m cases of pjlorospasni Yet whv do we 
not see reverse peristalsis m tlie stomach? 
The obstruction must be high-grade, indeed 
before the reverse peristalsis is seen eren 
then peristalsis is oiih slight Can we com- 
pare reverse peristalsis with the rigorous to- 
and-fro movement of the duodena curve 
We believe tliat tlie etiologr is not the same 
The rererse peristalsis of obstruction J 
slight, shallow, and nerer as actne as that 
m the surging of the duodenal ciirre 
7 DdaJatwn -W herer er obstruction oc- 
curs in the course of a hollow mscus d.la- 
„„on « .-.l-vnys P™"""”' “ fY; 

"u> .Lra- 

UoTofte’Ltrucl.on We could cerfunh 
espect considerable dilatation of the dii- 


symptoms 

The diagnosis of obstruction, liowerer, is 
not w ithout some foundation m manv cases 
\\ hile we do not consider tliem true patlio 
logic obstructions, we hare seen many cases 
presenting what w^e consider physiologic de- 
lar, at the superior mesenteric artery and 
the Treitz ligament It is seen m about 70 
per cent of all hr potonic cases Barium fills 
the descending and transr erse portions up 
to the region of the spme, tlien it is sharph 
cut oft from the rest of the empty curre 
This IS seen liest in the upright position 
\Mien the peristaltic rrare becomes progres- 
sue m trpe the barium flickers tlirough tlie 
phr siologic compression \t the most there 
IS onir a slight clumping of the barium 
proximal to the arten w hen the duodenum 
IS at rest \\ hen peristalsis sets in the com- 
pression IS easily orercome, eren with the 
patient in the upright jiosition Y''e hare 
carefullr examined our asthenic patients in 
all postures and we feel that this phr siologic 
compression is onlr slight and that there is 
onir slight decrease of this compression in 
the horwontal position The improrement 
of peristalsis m the duodenum in the hnn- 
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zontal position is clue to tlie onset of active 
gastric peristalsis, as has been shown pre- 
Mously Writhing frequently appears to 
stop at the crossing of the arten, but this 
IS only apparent Because there is no ba- 
rium in tlie distal half of the duodenum, 
w rithing cannot be seen 

The same observations were made m the 
study of the delay noted at the duodeno- 
jejunal junction Weak, ineffective waies 
frequently were unable to force the barium 
up the climb and through the junction, when 
the patient was in the upright position. Yet 
there was no dilatation provimally, there 
was no retention, and vigorous peristalsis 
found no difficult) m overconung the angle 
Occasionally the ascending portion of the 
duodenum rvas so steep and long that grav- 
ity alone kept the barium from spilling over 
into the jejunum In such cases only v igor- 
ous peristalsis was effective With weak 
peristalsis the barium fell back into the 
puddle It IS m the ca^e w ith the long steep 
climb that improvement is noted in tlie 
prone position for then the action of grav- 
itv IS removed and barium passes more read- 
ily into the jejuinim 

In the lijpertonic easL> rarelv was exces- 
sive pressure b\ the mesenteric arterv seen 
In addition there w vs seldom a long ascend- 
ing portion of the curve so tint progressive 
movement ol the haruuu was more com- 
monlv noted 

We hue now studied the motilitv of the 
dnodeu d nirvc in known normal asthenic 
mil silieim vases W e hav e seen th it m cer- 
l im tvjies there w i certain amount of 
jihvsiolngR stisu and surging Using thi" 
norm d degree u i hise line cm we recog- 
m/e in dnuinnd mireise ol this jilieiioine- 
iiiin md 11 '<) IS this (mding ■'ignilu ml tor 
mv j) iriiud ir 'V mptnm ((implex Tor <nir 
studv UK) e I'cs jire seining letive duoden d 
ulcers Were chosen \ller e lUlll itlllg the re- 
'iih- We were iiiuli’e to lim! un meretse 
over the n. inn d m -i uu md surging 


A senes of 25 cases ol gastric ulcer was 
similarly examined and here, also, no api- 
preciable change m the duodenal motility 
was noted Of course if pjdorospasm ex- 
isted, there was an increase m stasis, but 
this merely showed the importance of the 
zis a ter go principle m the duodenal motil- 
ity and the necessity for a sufficient amount 
ot barium before progressive peristalsis 
would occur 

To complete the study of tlie upper right 
quadrant, a carefully selected group of 50 
cases of gall-bladder pathology was chosen 
Here again the same results were found 
There was no appreciable increase in stasis 
and surging We realize that this is in di- 
rect contradiction to the work reported by 
Friedman, Strauss, and Arens (21) and it 
is not easy to account for such marked dif- 
ference of opinion We started this study 
with tlie conviction that increased surging 
would be found m ulcer and gall-bladder pa- 
thology, but we were forced to change our 
opinions Some of the differences in reports 
may be attributed to the time of observation 
of the duodenum W^e frequently found 
surging at first, and, later, more progressive 
peristalsis, when the stomach became more 
active Again surging vva-. otten seen m 
the upright and not in the horizontal posi- 
tion Results calculated on fir»t observ ations 
might, therefore he untrustwortliv We do 
not offer this as a criticism of the authors 
mentioned, hut nierelv point out the neccs- 
sitv for prolonged ohservatioiis ni carrvmg 
out a studv of thesL cases 

1 heoretieallv several mteresting deduc- 
tions c m Ik unde Thost. who jioint to surg- 
ing as an iiulieation ot duodenitis due to 
g ill-bl idder or ulcer p itliologv do not take 
into eonsuler itiun the action of the gastro- 
intestinal musculature iii known cases ot in- 
(lauimation For example let us take a ease 
ot tiiherculosis of the cecum \o one has 
descnlied surging m such a e use On the 
comrarv the increa-ed irnt ihiliiv of the cc- 
luni keeps u iiractuallv Jree irom Inruim 
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Fig 6 Normal physiologic delay at the right bor- 
der ot the spine Active peristalsis has no difficulty 
in overcoming this apparent obstruction 


plaint, noting tliL stasis and surging, and re- 
c\annni.d them during their periods of well- 
being The stasis and surging were again 
noted, and to the same degree In the face 
of these findings, we were forced to con- 
clude that the duodenal curve inotiht} was 
not the cause of tlie dyspepsia To specu- 
late, it IS more likely that the anatomj re- 
mains constant and has nothing to do with 
the symptoms Again, many of these cases 
complain of the same symptoms on an empty 
stomach and on a full stomach If duodenal 
obstruction were really the cause of the com- 
plaint, the patient should be symptom-free 
on an empty stomach 

We have had 10 cases of large diverticula 
of the second portion of the duodenum Sta- 
sis existed in these for at least 24 hours 


Infiammatorj conditions of the intestines are 
usually associated with diarrhea It is Na- 
ture's way of removing the foreign irrita- 
tion Why should inflammation in the duo- 
denum behave differently from mflaniina- 
tion m any other hollow \iscus^ If there 
really were a duodenitis involving the de- 
scending portion, the last finding we would 
expect would be stasis and surging In fact, 
the evidence appears to indicate that duode- 
nitis IS a rare occurrence and tliat when it 
is present it is of little miportance in the 
x-ray examination 

Again, tlieoretically, we cannot confinn 
the diagnosis of intermittent duodenal ob- 
struction (16) Those who report such 
cases claim tliat tlie obstruction is caused, 
during certain postures, by tlie superior mes- 
enteric artery (13) or a narrow Treitz liga- 
ment (14) This explanation does not run 
parallel vvith the clinical findings m our 
V=ry frequently tlte 
djspepsia will disappear or y! , j 

°oV'“vt llcurts cas.( of v.se=ropB«s 


Certainly one might expect symptoms, if 
stasis in the duodenum causes symptoms, yet 
m each case other definite patholog}' such 
as gall-bladder disease and ulcers, was found 
to account for tlie complaints of the patient 
Perhaps the most frequent cause given 
tor supposed duodenal obstructions is com- 
pression by the mesenteric artery This 
would seem to be supported bv the post- 
mortem experiments earned out bv Mc- 
Whorter (7), who, when the mesentery was 
pulled downward was able to demonstrate 
definite compression of the duodenum bv 
the arten It is significant that he was un- 
able to cause similar compression bv drag- 
ging on the ligament of Treitz Our own 
clinical and fluoroscopic observ ations agree 
somewhat, but our interpretations are dit- 
ferent It is true that careful fluoroscopv 
will show^ a delav in the duodenal curve m 
the region of the spine m the upright posi- 
tion, but the degree of delav does not seem 
to vary with the drag on the niesenten A. 
patient with a v erv low hanging stomach 
does not seem to present more stasis and 
surging than one with moderate ptosis 
Again, in the reverse Fowler position when 
the mesenteric drag is removed stasis and 
surging do not disappear entirch Jn am 
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e\ent there is no associated dilatation of the tal anomaly, just as the sigmoid enlargement 


proximal portion of tlie curve, and, as soon 
as vigorous gastric peristalsis sets in, the 
duodenal loop begins to empty nicely 

Acute angulation at the Treitz angle has 
also lieen mentioned as a cause of obstruc- 
tion in asthenic types (25) It is true that, 
in the upright position, barium will be seen, 
particularly in asthenic cases with a steep 
duodenal climb, forcing its way up to the 
angle and then dropping back to the puddle 
A.nd yet, even in these cases, one frequently 
sees the barium leave the puddle and shoot 
right through the Treitz angle, which ap- 
parently is not narrowed One can onlv con- 
clude that there is no real obstruction to the 
right kind of progressive vigorous peristal- 
sis And yet a steep duodenal climb does 
cause delay in tlie upright position, for, in 
the horizontal, the tendency to fall back into 
the puddle is definitely decreased We do 
not contend that there is no apparent evi- 
dence of obstruction, but we do sav that it 
IS onlj physiologic and frequently depend- 
ent upon the position of the patient 

One case in particular comes to our 
minds The patient was a young laboratory 
tLclinician who had irregular attacks of ab- 
dominal distress, interspersed with periods 
of wtll-lieing sometimes lasting many 
Weeks Examination revealed a markedlj 
enlarged duodenal cap and curec There 
was in apparent kinking at the ligament of 
I reit/, or, at anj rate, the steep duodenal 
climb resulted m many ineffectual peristal- 
tie mineineiits m the distal portion of the 
loop buperfieial obseriation here would 
imniediateU liaie 1 ud all the SMiiptoiiis to a 
n irrow duodenojejunal flexure Hut how 
tonld we u count for the weeks ol well- 
Ixtiig' It did not -eem po-sible that an 
org line ubslnution at the Treit/ ligament 
would Ik pre-'Ciit one il.ii md not the next, 
uiriherninre exanuiution ol the colon 
showed i \en 1 irge redimd mt sigmoid We 
tell tint tile nKgidnodeimni was a congem- 


was 

Many other causes of obstruction in the 
duodenum have been listed, including gas- 
troptosis, cecum mobile, peritoneal bands, 
tumors of the abdomen, and prominent 
spines In our cases, we were able to dem- 
onstrate only one real pathologic obstruction 
— a case of carcinoma of the third portion 
of the duodenum Bakay (5) reports only 
12 cases of pathologic obstruction seen at 
operation in 10 years of obsenfation There 
IS an unaccountable difference of opinion 
which only time will clear up 

One might have expected that surgical 
experience would have easily solved this 
problem, by the operation shunting the duo- 
denal contents from tlie second portion of 
the duodenum directly into the jejunum In 
this connection apparently successful opera- 
tions have been reported by Griffith (23), 
Kellogg and McKenty, w’ho are quite en- 
thusiastic For them the problem seems to 
be solved Unfortunately, equally as able 
surgeons have reported dismal failures 
Robertson and Devine (1) and Miller and 
Gage (10) are convinced that operation has 
no lasting effect upon the symptoms, wdiich 
they ascribe to a neuromuscular disturbance 
These men attribute the temporarv effects 
to the rest in bed, the proper diet, and the 
psichologic effect of an operation on a neu- 
rotic patient 

We ha\e frequently noted pathologic find- 
ings III the duodenum after gastro-enteros- 
tomj In several cases we were able to dem- 
onstrate a definite narrowing lictween the 
distal and proximal loops adjacent to the 
new Ostium If surging were an indication 
ol obstruction, ccrtainl} here one ought to 
find It to a marked degree, vet, iinich to our 
surprise it was practicallv absent 'Iheduo- 
tleinl loop was considera'blv dilated and ap- 
parentiv eoiUaincd a stagnant pool of Inri- 
nm Tills was indicative ol pathologic sta- 
sis and was aluavs associated with nausea, 
vomiting ami other sjmptonis of dvspep- 
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,,a In these eases, instead of snrKing, wc 
noted weak, ineriicient peristaltic movements 
and oceasional spasmodic hyperpenstalsis. 
uist as IS seen m cases of obstrnetion at the 
nvloins In cases m winch gastro-entcros- 
tomy had been performed and there evere no 
otetructio,.., again ilila.ation nas nolul 
TIk barumi gra.lnallv collcctul in llic proM- 

nial loop, ivliicli “"'J' 

There nas ahv.iyb a iiioilerate r egrec o[ 
pathologic stasis, attrilmteil to lack of vig 
Cis pvlone peristalsis, which, in tnrn, was 
Te to the bhnnting of the barium aeeay 
from the pylorus through the new ostium 
Here again the dependence of elhcient duo- 
denal peristalsis upon similar gastric peri- 
S s was demonstrated Freqiientlv so ht- 

elruiin passes tlirough the pylorus after 
tie nar i examiner does 

gastro-enterost } ^ and pathologic sta- 

SIS present in tl , these cases 

and to tlie bile collected in 

oT We have frequently noticed Uiat 
this loop vVe ostium 

'and Sen Smain quiescent m the 
quickly and U IS no surging, there is no 
jejunum The e 3,33,3 

question of obs terrelation betiveen 

This again shows the nte 

gastric and upper m six-hour reten- 

We have ^^Ttmg stasis m the 

tion films shown en^^ interpreted 

duodenal ' of patliologic motility 

by many ^J'^J^oannot confirm that opm- 
in the loop, but we ^ ^tom- 

lon As long as the duode- 

ach, ba”um will a duo- 

num In e^iokraphically, >t is nec- 

;is roentgen g F emoty stom 
essary to show an absolut^J „.„^e^and a. 


,11m In °^"^^^;;::ographically. it »s 
denal stasis ro ^^bsolutely empty £ 

T ddaM, " 

r':" 

stasis and certain cases of gastro- 

physiologic except ^j^^orv for 

enterostomy Can phenomena 

the possible function 


Some olistn ers point to surging as the miv 
mg fiiiKtion of tilt duodtiuim (6, 22 ) It 
IS suggested that food too hurriedly extrud 
cd from the stomach is kept in the duodenal 
loop until It has become uell mixed with 
the gastric seeretion ( 24 ) This theorj' doch 
not seem to cover all ot the cases How 
could one aecount for those in which diere 
IS no surging, and win should the asthenic 
t\pe show the greatest degree^ 

MeWhorter ( 7 ) adds a group of cases 0 
duodenal ileus, which he has attribute 0 
hvpertln roidisin The tendency to attribute 
surging to nervous disturbance, an no 
mecbamcil obstruction, is becoming more 
and more pronounced of late We can on i 
wait for tbe future to tell us the trutli ' 
our belief that stasis and surging are jus 
the results of the particular type of nenom 
and postural mechanism This is e ' 
theory that appears to account for mos 
the findings Dr Singer, in the gasto-mtes- 
tinal clinic of the Cook County Hospital, m 
Chicago, has for many years made clinica 
and x-ray obsen'ations of cases showing 
stasis and surging He also is of the opinion 
tliat an actual obstruction does not exist, u 
he does believe that the sjanptonis are due 
to the temporary lowering of the tliresho ^ 
of the sympatlietic sensation centers Bv 
this he means that certain patients at certain 
times actually feel the normal duodenal con- 
tractions and translate this feeling into pain 
We believe that, while such a theory an- 
swers many puzzling questions, there is no 
real proof at present We are not even con- 
vinced that the symptoms these patients 
complain of are referable to the duodenum 
It IS possib'e that tlie future wall reveal a 
definite function of this surging but at pres- 
ent all we can sav is that it is physiologic 
and it must not be considered as the cause 
of symptoms 

CONCLUSIONS 

1 Duodenal motilitv was studied m 
o\er two thousand cases 
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2 Normal hypotonic and hypertonic 
c.ises were used as controls 

3 Duodenal ulcer, gastric ulcer, and 
pathologic gall bladder did not affect normal 
stasis and surging 

4 Mechanical obstruction does not ac- 
count for either the \-rav signs or the clini- 
cal symptoms 

5 Surgical reports are frequently dia- 
metrically opposed 

6 The function of surging has not been 
established It is believed to be physiologic 

7 At present there is insufficient proof 
for the theor\ that the symptom-complex 
IS due to the lowering of the threshold of 
the sympathetic sensation center 

8 Stasis and surging are due pnmarih 
to the neuromuscular mechanism, and, sec- 
ondarily, to the mechanical conditions 
found m different t\pes of patients 
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GlyVNT-Cl-LL BONE 1 UMOR 

SGML CO^SIn^RArIO^S Of rKEAPMEV r' 

CVKLCION B PlIUCC. MS, MD. Anv Akhor M.cu>r^s 

, I tn iMoii demonstrated the proljabihU of 

npHI* neoplasm mtli which re<'ro\\th from very small fragments left 

I ..cue We :°Z:trcc.ss ot a'=..rB.c.el a«e..pt ,o ce- 

niorphologv or classi < 

,.„.c CO.,.. ... o “7"^^ r,.fs ,B ..« .he place for a d.sc„ss.o, of 

(1931) am conformity of g b^ some olh 

bcnption by Rohm ant t. a j^ythont) ser\ ers. that there are certain primar) tan 

Ewing, whom we consider ‘ g, ant-cell Ixinc tumor 

to-day c, c process potentially malignant We do ee 

which IS characterized by a sm p y demands for excess reparati e 

7e,, cctra. .u.-ror^ „„ „.e par. of .he 

multi-nucleated gm ^^^lor, growth restraint m > P 

eitlier through the who ^ ,i gressnely diminished and actual 

tered masses ^be foreign- ^generation ensue In this we a^» ^ 

placed as distingmsbec These low the teaching of Ewing, and ia\ 

body S'“7'7'e S ““ °s"1; « MlvT=«e.v- 

C gSoules, or hpo.d r.SrdS"en.,a.ed bone con,po»« 

S7cfp.ll.-h-. a..-! a 7SS tfdy I'O should d.ro.v oft reCra.n, and gron-^^- 

som=t.n.es cyshc "77on fave a. as .ha. carc.„on.a cells shoo 

Bone fomiation is ncA what have previously appeared to hew 

the periphery, and islana car- ciphned epithelial cells 

t id m some These may b There is a peculiar comcidence—at le. , 

tdagmous remnants, or by from tlie patient’s iieupoint-of preiJ 0 «s 

fnioUvseal disc undergoing ^e- trauma to the part, perhaps minimal in e 

E mor It IS a neoplasm c„r,on by acter, or oft-repeated Thus, one can u 
b" wh.cb, on repealed bebef of Gross an 

or odier trauma, may s P production of the giant-ce 

“?7ev7opment of .ncreased ,„„o, „ „,ors,o„ of d,e bone marro., .0 

With perhaps ultima an embrvonal state or is a sequel to the nor 

mto a true malignant P response incident upon trauma and re- 

\u. of dissemination an ^ ^ similar process, there may 

, aiant'cell bone tumor m adequate evidence that the bone prolif- 

^"""Ince i" limited by the epip ,,,r,ch is common along the septa or 

the growth period, being trabeculae separating the conglomerate small 

during t ^ g^o Tnasses from each other is a repair inechan- 

in the '0"S epiphysis the neop ,„p„.-,ses after the increased maturation of 

After clos cartilaginous co. h foPowing roentgentherapy 

may g bone end Bloodgood, m an opening paragraph of a 

thearticua scanty of NojthAmcnc. of “benign Ixme cysts osteitis 

!)‘df ' '«» 
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PEIRCE GIANT-CELL BONE TUMOR 

filTOSa e.-mt-cell sarcoma, and aneurysm of prom.se of cessation of growth of the neo- 
L long pipe hones" (1910), made the fol- plasm and, equally .raportant, the contmu- 


lowing statement 

“Treatment of tumor? which will insure the 
patient the greatest possibility of a permanent 
cure \sith the least mutilation will be accom- 
plished only when surgeons have a better con- 
ception of the local growth of neoplasms, both 
lienign and malignant, and are able to diagnose 
with differentiation the various lesions at the 
e\ploratory incision with, or better xvithont, 
the aid of a rapidl) frozen section 
“This IS especially true of bone lesions 
To-day, this carries considerable interest 
in reference to the problem at hand first, 
because since that time tlie nicety of roent- 
gen diagnosis has so developed that, in expe- 
rienced hands, few bone tumors remain 
winch cannot be allocated to their proper 
major class bv that means Hence, m large 
measure the necessity, and definitely tlie ad- 
Msability, of exploratory incision is reduced 
Second, we are particularly concerned here 
with the “treatment of tumors which wall 
insure the patient the greatest possibility of 
a permanent cure w'lth the least mutilation 
A consideration of the treatment of giant 
cell bone tumor must tlicn take into cogni- 
zance that one is to deal with an essentially 
lieuigu but progressiee metaplasia of bone 
elenient-y This tume taction may offer defi- 
nite danger of disability, if not arrested or 
eradicated because of the prcealcnce of in- 
\ol\ement of the w'eiglit-bearing ends of the 
long Ixiiie^ ConcurrentU radical surgical 
tre itmeiit seeking to eradicate the neoplastic 
area engenders that mutilation of which 
Blondgood siKike 

We bare iiuheated ibo\e that one should 
with r ire e\ception make the diagnosis of 
this expansile often tralieculated sharplj 
limited tumor of Ixuie h\ adequate roentgen 
stiuK Hills the necessitx of surgieal ap 
prouh lor diagnosis is obviated One must 
loiisuler esseiilialU the method ot treatment 
whiili will offer the pitieiit the gre.atest 


ance of maximum function 

For the obsert'ers before and since Nela- 
ton until the present development of roent- 
gentherap)q the surgical approach was the 
method of choice Many, however, have not 
been fully conscious of the advisability of 
the thorough curettage of the tumor mass 
followed by some chemical cauterant at the 
time of the first incision The result has 
often been that there were repeated attempts 
at surgical removal, the patient suffering 
considerable disability meanwhile Occa- 
sionally, of course, tlie surgeon finds it al- 
most impossible to thoroughly curette and 
yet maintain adequate function, when the 
lesion IS m a major weight-bearing area such 
as the head of the tibia or lower end of the 
femur Further, amputation is a radical 
procedure which neither surgeon nor patient 
desires if avoidable 

Roentgentherapv m capable hands, how- 
ever, has demonstrated its ability to impress 
upon the giant-cell tumor a certain restraint 
of growth, with subsequent changes in the 
area by the attempt of the normal constitu- 
ents to change the irregular structures into 
a semblance of normal bone architecture 
This process of “growth restraint” may 
well be analogous to the changes in the life 
cvcle of the blood cells after roentgenther- 
apv, as demonstrated bj Isaacs If we mav 
consider the bone tumor giant-cell as an 
osteoclast which has gone a bit wild in its 
evde and grows in magnitude bj cohesion 
of two or more we mav presumablv think 
of It as a less differentiated or more embry- 
onal unit Such irradiation should cause it 
to become more mature, or reach maturity 
and senescence earlier, with resultant slow 
hut progressive return of the area to a more 
normal architecture This process mav lie 
indicated to a degree in that in response to 
irradiation, the ginnt-cell bone tumor seems 
to nierease* in Ixiiie Iv-is from three weeks 
to two months after the initiation of such 
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treatment ■‘Vt the end of that time usually, 
one secs the beginning of a rapidly progres- 
sive new bone formation in the formerly 
osteolytic area If we have access to the tis- 
sue <it about one montli iftcr roentgenther- 
apy, \\c find evidence of a marked senescent 
change in the giant cells They are shrunk- 
en, dehydrated, the nuclei closely packed m 
the centei, the protoplasm granular— mam 
have died and disintegrated, leaving only 
spaces m the stroma with much scattered 
chromatin dust Subsequently the normal 
bone cell-components build a new bone, al- 
most normal m architecture, upon this 
emptv framework and debris Further, in 
support of roentgentherapy, there is the al>- 
sence of external trauma, which from the 
cosmetic standpoint is often important 
Also, the older literature is rather full of 
warning m regard to the prevalence of infec- 
tion and of hemorrhage in the giant-cell tu- 
mor after surgical attack The infection 
should not be a barrier to-day, with the per- 
fection of aseptic technic, save in those in- 
stances of a focus for growth of a b'ood- 
borne infectne agent in a traumatized area 
Another point m favor of the irradiation 
method is the elimination of the factor of 
hospitalization for surgery and more posi- 
tive disability for a period 

The recent paper bv Simmons in analvsis 
of the cases from the Bone Sarcoma Regis- 
try emphasizes the diversity of opinion in 
*e ma«er treatment The nnfortnnate 
lach of follow-np material in the form 

'“hse,nen. roentgenograms ““I"; 

sions from this senes inadvisab e 
teresting that m this senes irradiation p - 
duced a^eported clinical cure m from 73 to 
75 per cent of tlie cases m the group curet 
Lge together W.U, ofli.r agents only from 


laMin I — GIANT-CELL UONL TUMOR CASES, 

1923-1931 

lotil miml)(.r of gnu t cell hone tumor cases by 

roentgen diagnosis in period 19 

Number confirincd by microscopic section— — 14 

I licciirrenccs S 

Rocntgcnthcripy premature curettage 

returned for inrthcr roentgentherapy 

five to si-c months later 2 

Rocntgenthcrap} premature curettage 

returned for further therapy 7 months 
later excision without vvaiting for ir- 
radiation effect 1 

Curettage recurrence, 6 months referred 
for roentgen treatment 6 months later 

s)anplomatic improvement — ’ 

Partial curettage roentgentherapy started 
patient did not return recurrence or 

further growth — — ' 

II Malignant neoplasm associated with giant 
cell tumor — 

III Clinically cured a 

Roentgentherapy only j 

Curettage roentgentherapy — ‘ 

Curettage cauterization (chemical) 

roentgentherapy j 

IV Ilntrcatpfl — - ^ 


considered clinically well The mode and 
sequence of treatment are indicated in Ta- 
ble I Five are considered unfavorable, 
showing evidence of recurrence either be- 
fore or after admission to the clinic, two 
were malignant, and two were untreated in 
any way One of these latter patients has 
since reported in a cursorv fashion to a 
leading hospital and receiv ed some roentgen- 
therapy, but has not co-operated with the 
physicians in charge Those clinically well, 
it should be noted, received roentgentherapy, 
one witli curettage, four with curettage and 
chemical cautery (phenol or aenflavm), and 
one excision only Of the recurrences, all 
showed an irregular program of treatment, 
eitlier interruption of roentgentherapy bv 
surger)', or roentgentherapv as a last resort 
after surgery had prov ed unsatisfactory 
We feel definitely with Herendeen and 
Pfaliler that roentgentherapv offers the best 
opportunity for control of this type of bone 
tumor with the least damage to the patient 
The voltage to be used depends on the depth 
and thickness of tlie tumor In this senes 
from 120 to 200 P K V lias heen used vvitli 
relatively equal success the filtration being 
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variLcl to conform to the best judgment for 
the quality of the radiation produced by a 
certain voltage Divided doses at increas- 
ingly longer inter\ als ha\ e been the rule 

SUilM \K\ 

1 Giant-cell bone tumor demonstrates 
a definitely faeorable response of the order 
of “growth restraint,” or, earlier matura- 
tion and senescence of the tumor cell, under 
roentgentherapy 

2 Surgical treatment at best does not 
seem equally satisfactory from the stand- 
point of control of further grow'th, minimal 
trauma to the patient, and minimal disabil- 
ity When used, it should be accompanied 
b} chemical cauterization ot the ca\iH and 
adetpiate roentgentherap) 

3 Roeiitgentherap} alone is advocated 
.IS the method of choice in this tjpe of bone 
tumor If surgical attack is ad\i«able from 
the functional nr cosmetic standpoints, it 
shiiuld include chemic.al cauten/ation and 


associated pre-operatnc and post-operatn e 
roentgentherap) 
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CHRONIC L\A[PHATIC LEUKEMIA INVOL\HNG THE 
G ‘\STRO-INTESTIN \L TR \CT 

H> CHAM FS H MEAD Ml) Minnimhjiis 
1 nmi till ( imir InstituU and tin. IXpartmiUt of Surgtri I m\ersil\ of Miiiuisota 


T he literature concerning leukemia 
anti allied diseases of the hmphatie 
sjstein est.ahhshes the impression that 
anj ittempt to assign a elinical case to a 
specific eategurv n| the disease is somewhat 
In/ irdnus EsjKeiilK is this true eoiieern- 
uig duewse iiiamfest itioiis in \arioiis or- 
g'liis Descriptions ol leukemic ind .ileu- 
keiiiic deposits in the gasiro-intestin il tract 
impress one with their in, irked sinnl irit\ 
ind suggest ill It their diflereiiees might well 
he coiisiriied is \ ariatioiis ol one tuiKlamen- 
1 d tlise ise 

Aceoiiiiis 1)1 these eoiiditioiis h\ varunis 
uitliors ln\e resulted m a chaotic literature, 
due pniKipdU to a hek ol st uidardi/ation 


of tenninologA and classification, the incon- 
stanev of which is especially evident regard- 
ing leukemic deposits throughout the gastro- 
intestinal tr.act The e\treme variabihtv in 
ternnnologv associated with the classifica- 
tion ol hinphatic tumors has resulted in the 
"Hflgv-sted use of the word ‘ Ijmphoblasto- 
ma (ol), the term to melude the principal 
neoplastic nianilestatioiis oi Emphatic leu- 
kemia, alenkemi.i (pseiuloleukenua), hm- 
phogranulonntosis (Hodgkin’s disease) 
andlvniphosirconia 1 he neeessitj for such 
an inelusive term illustr.ates the e\trenie 
ditlicultv ot attempting to confine a stiidv 
to mv parlieul.ar manitestation Ol Ivniphoid 

ilisi ase 
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Thus, a rcvu-w of the literature in an at- 
tempt to determine the frecpiency of occur- 
rence ot a single type of case becomes ex- 
tremely dilTcult Some idea of tlie fre- 
quenc} of the condition niav be gamed from 
data relative to its occurrence in general 
autopsy material Seventy-seven cases of 
leukemia were found m a recent sun'cy 
(16) of 12,936 autopsies performed in the 
Department ot Pathology of the Universitv 
of j\[innesoti Fiftv-five of the cases were 
of the Ivmphatic type and 26 were of the 
myelogenous type Two of the lymphatic 
leukemia cases showed local gastro-mtes- 
tinal nodular and ulcerative lesions One 
of the myelogenous group showed thicken- 
ing of the walls of the gastro-intestinal 
tract, without nodule or ulcer formation 
Consequently it is probably safe to state that 
tlie lymphatic leukemia type of gastro-intes- 
tinaf lymphoblastoma is quite uncommon 
It is for this reason that tlie following case 
report is presented 

C \SE REPORT 


The case is that ot a w'hite male, 62 years 
of age, admitted to tlie Unnersity of Minne- 
sota Hospital, June 4 1929 Death occurred 
73 days later 

History— The patient had been appar- 
ently perfectl} well until approximateh two 
years before admission to the UmversiW 
Hospital, when he began to have difficulty 
!n urination He had trouble m commenc- 
ing his urinary dow, the stream was small 
and onl> small amounts of urine were 

pled at any time His condition was nei- 
Lr progressive nor disabling for a period 
r f vear In Noi ember, 1928, 

dull and aching m char- 
ful, the pan “ entire abdomen 

acter and prese sensation 

His abdomen felt 'er^ 


being increased by the ingestion of food or 
fluid The patient's appetite had been con- 
stantly good and his defecations regular, ex- 
cept for a brief period of constipation a 
short time before admission to tlie Univer- 
sitv Hospital 

In February, 1929, he was hospitalized 
elsewhere, because of his unnary symptoms, 
and a urinan' bladder stone was removed 
This procedure failed to relieve his symp- 
toms, and distention of the abdomen per- 
sisted One month before admission to tlie 
University Hospital he developed edema of 
botlr ankles The condition remained lo- 
calized in tlie ankles, being the same m die 
morning as in the evening During the pe- 
riod from November, 1928, to the time of 
admission to the University Hospital the pa- 
tient had lost 20 pounds in weight His 
chief complaints upon entrance to the Uni- 
versity of Minnesota Hospital were those of 
urinary obstruction, painful enlargement of 
the abdomen, edema of the ankles, and 
marked loss of weight and strength 

Past history, marital and family histones 
were essentially negative 

Physical Evaminatwn — The patient ap- 
peared markedly emaciated, but did not seem 
to be distressed His pulse, temperature, and 
blood pressure were normal 

The abdomen was distended, rounded, and 
symmetrical in appearance There was some 
bulging in botli flanks, suggesting tlie pres- 
ence of free intraperitoneal fluid Percus- 
sion of the abdomen showed tlie liver to be 
about 2 cm below the costal margins on both 
sides There was percussion dullness in botli 
flanks and over a mass in the region of the 
umbilicus The mass extended from about 
6 cm above to about 2 cm below' the level 
of the umbilicus It also extended to the 
right and downward from the umbilicus to- 
ward the right iliac fossa for a distance of 
approximately 8 centimeters The mass was 
painless firm, smooth and slightly movable 
on palpation, changing m shape and size 
with peristalsis 'Vn inconstant mass. 
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Fig 1 An anleropostcnor roentgenogram, using 
a lianum meal, showing tlie appearance of the stom- 
ach and first portion of the duodenum The mu- 
cosa shows a marked hypertrophy and irregularity 
from the cardia to the pjlonis The appearance 
suggests a sevi re gastritis or a diffuse polj posts 
Tile duodenal bulb has a similar appearance 

thought to be an enlarged spleen, was pal- 
pated l)elow the left costal margin 
The posterior cervical, axillary, and epi- 
trochlear lymph nodes were enlarged Rec- 
tal examination showed the prostate gland 
to be normal and tliere was no evidence of 
a rectal shelf The residual urine, upon 
calheteri/ation after \oidmg, was found to 
be 5 cubic centimeters 1 he remaining phys- 
ical findings were normal 

{Aiboratory Data — The urine was normal 
on repeated examinations except for the 
preecnee of numerous pus cells Examina- 
tion of the blood reeealed Pleinoglobin 53 
per cent, red blood cell count 2 610,000, 
white blood cell count 33 550 differential 
(liohinnrphnmiclear neutrophils) 13 per 
cent, ( jioKmorphonuclear eosinophils) 4 
[icrcciit (1\ inphocc tes) 82 per cent, (inono- 
cclcsf 1 per cent No immature cell fonns 
Were oli-erceil \\ asscrmann was negatue 
Icterus index 2 5 hroiiisulphalein Iner func- 
tion test grade 0 luer injure Gastric anah- 
sis tree lUl before md alter lust imine 
0(1 icimbined IKlbelore and liter hi'ti- 
nniie 1 1 0 

/'nil 1 . /art s — \-ri\ sUidies oi 



Fig 2 A rotntgeiiogram using a barium meal, 
of the colon Considerable irregularity of the rec- 
tum and sigmoid colon arc present, as well as a 
defect at the base of the cecum The appearance 
suggests a pre-diverticular state of the descending 
colon and hjpertrophied mucous membrane of the 
ctcum and rectum 

the chest were made on June 5, 1929 Nei- 
tlter tumor metastasis nor other pathology, 
except a chronic bronchitis, was demon- 
strated On june 6, 1929, a gastro-intestmal 
stucU b\ the ingestion of a barium meal 
show'eel an enormoush enlarged stomach 
extending to the right 1 iteral wall of the al> 
doiiien and almost down to the pehis 
( Eig 1 ) The mucosa show eel a marked h\ - 
pertroplu and irregularit\ from the eardia 
to the p\lonis 4 he aiipearance suggested a 
se\ere gastritis or a difhise jioleposis In 
later views enlargement of the ruge was 
demonstrated to he present ehielh on the an- 
terior wall ot the stomach Iherc was no 
gastric retention alter si\ hours The duo- 
denal 1 nil) coukl not he dearie \ isuahzcd 
hill the findings were 'imiiar to those ot the 
stomach 1 lie opinion at this time was that 




n .rr:"'""'" i'l^>s conchfon 
thought to be couM.tc.it \v.th an extreme 
d romc liypcrtroplnc gastritis or polyposis 

o he stomach Txanimation of the peh ic 


KADI0L0G\' 


ma of Uiickcncl rectal ,„„e„sa 4,,„^ 
rectal “ .1 to be „»nra| 

re“l?/ ” 'J-"?'' "o-il 

31X0 „ l-.stolosrc 

Study of this structure revealing only a be 

”>?nJvmphoid hyperplasia. ^ 



operation The stonach^presemi'*’* “PPearance of the stoma h 
txon and there is a con^JemWe ^ marked 

lymph nodes The firsTportTon ParaSne' 


bones showed some evidence ot lumbosacral 
and sacro-ihac arthritis but none of tumor 
metastasis On June 12, 1929, fluoroscopic 
and film examinations were made of the co- 
lon, using a barium meal (Fig 2) There 
was considerable irregulantv of the rectum 
and sigmoid colon winch suggested a com- 
bination of hv pertropliied mucous mem- 
brane and a pre-di\ erticnlar condition of the 
descending colon A.t the base of tlie cecum 
there was also evidence of a defect sugges- 
tive of a marked hv pertrophv of the mucosa 
No evidence of other pathologv' was ob- 
served On the basis ot this study a pre-di- 
verticular state of tlie descending colon and 
hypertrophied mucous membrane of the ce- 
cum and rectum w as suspected 
Because of the \-rav findings in the re- 
gion of the rectum a biopsv was made of an 


Size 


before hospital 17 days 

formed °''atory laparotomy was per- 

time for upon condition during tins 

"tis much emacat^rand 

considered a poor ^ 'consequently was 

tienfs appet.tr nsk The pa- 

compJamts other"th!i 

dull, aching pa,„ ‘ntenmttent 

pulse rate maintained^ 

90 beats per mi.mte andTh 
normal temperature 


re was 


Diagnosis — The u 

case were nmtp T ‘"'^torical data in the 
the gustro-mtestinar*""^! ceference to 
amination, however tfT”! e.v- 

the abdomen am-./ f o^uionstrated in 

related to the 5^01^17 'ti apparently 

there was also a 
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definite ascites X-ray examination localized 
the patholog}^ to the gastro-intestinal sys- 
tem, the most marked findings being in the 
stomach Microscopic examination of a 
rectal biopsv had demonstrated normal rec- 
tal i\all, and the histology' of one ot the hv- 


Dr O H Wangensteen A high, right rec- 
tus incision was made and when the abdo- 
men was opened the stomach was found to 
be tremendously dilated and apparently 
filled with small tumors (Fig 3) Its exter- 
nal appearance was lobular and the vessels 



l lb -t A skctcli illuilrating tin. aiipciranct ol the entire gastro-intes>tinal 
tract III still The stomach is shown to he dilated and Us wall infiltritcd with 
small tumors Flic ji iragastnc lymph nodes arc enlarged The duodenum is 
also infiltrated with small tumors and greatly distended The entire small 
howil IS punctated liere iiid there by small tumors There is a large cigar- 
di iped tumor m vss in the cecum Scattered tumor infiltrations are present in 
ihi ngioii ol the ephmc flieiirc and descending jKirtions ol the large bowel 


perlrophied Kiiiph nudes w is niereh that of 
Kmpluml In perpl isi i 

With these toiisider.tliuns m nnnd but 
MMrluokmg i signiliciiu blood puture be- 
t tttsi of iiisiiflnKtu to-ordiii ition ,i pre- 
opiritne ihnu d di itpiosis \\ is nude ot 
proliililt i|\ pi ISIS I it tin. stoinaeli witheir- 
( nil nil Holts ile^eiier itmii | he eoiulilioii ot 
111 ilii-i) nil \ w is iiu hided bee une ol the 
pie-iiui ol I'lites 

/ liiinf'\ — operuion w n perlornied uii- 
dir sjiiiul iiusthesii on Iniie 21 P)2‘) In 


of the snbmncons coat bhoue through 
iroiind the periphery of what appeared to be 
.1 solid mass within the stomach The en- 
largement within the stomach extended 
direeth up into the eardiac portion 

ihe hrsi nul seeond iHirtions of the duo- 
demiiii Were tremendously distended and 
iKo eontamed large tumor inasseb (Fig 4) 
Ihe retroperitoneal portion ot the dnotle- 
mim was not examined From the duodeno- 
jejunal juncture ilown to the cecum the en- 
tire suiall Law el w is punctated here and 
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there by small tumors, varyiiu'- m 

l' “‘“'"'"t to tlK bowel wa,',' 

In the ccmni there «ae a bare-e, cjar-shaperl 

.,n,or,naaswl..d,sce..,e.tlt„ee,e;i,|,r„,S 

fc bowel wall anrl ,„to the panetee of ,l 
nght lower c,„adra„t II was coosalered 

poestble that tl„s ,„m„r „„t„<le „,e 


t 


the stoarad, Iwo were exesed 

n< n,.erosc„„.c exam, natron demons, r« 
a f efimte lymphatic leukemia (Fi^ 7 ) 
he surgeon deemed it best to close tlie 
uotind after exploration without perfomi- 

aiise of the presence of the large mass in 





"p ;■ I' {{f '/ 

/ fjr" f/l . y f 1 : X ; 

I \ \ Vj ‘-Js C. J 


If 

^ #f in 1 1 V'llo^nt^h 

' Y W ^ jf ^ ^ ^ mesentery 




\ 


Tomora m 
tsmedl inteafine 
(more preuaJent m 
upper twQ-tl^pjg) 


thirds of the sniaimlllcsImr^V preiem'°n ,T 

might be lymphoid tissue The location of the cecum rU , 

the incision preiented this differentiation, eyentiiat I " "'ouJd undoubted!}' have 
but on palpation it seemed to be one con- could tak before tlie patient 

tmuous mass It was thought that the tu- About ^ 

mors were much more prevalent in the up- dosage of T °Peration a light 

per two-thirds of the small intestine than y was given, but 

in tlie lower one-tliird (Fig 5) mitted the n” Patient at no time per- 

There were three or four similar nodules ' dosage 

in the splenic flexure of the colon and a few e\er, waiamt '^ (bourse —The pulse, how- 
in the descending colon The nodules were and HO beats^ between 100 

also present all along the mesenter} There operatn e blood ”i<'iute Repeated post- 
were masses of nodules, many slightly }el- somewhat showed a 

lowish in color, in the right side of the mes- 
entery of the small intestine (Fig 6) The 
spleen and liver appeared to be normal 
There were a number of large lymph nodes 

• .1 _ i. _ II , r 


mere vvcic a iiumuci ui itiigc ijiiipii iiuueb one month after well, ana 

along the greater and lesser cunatures of eiidence of htal tliere was little 

"ig The patient was also 


somewhat constant i‘ , ^ showed a 

proximateh 30,000 cTlh'^TI 
immature cell forms uas n ° 

abdominal uound fV ^ recorded The 

one month after one' 

eMdence of h.! . ‘>’^re was little 



MEAD CHRONIC LYMPHATIC LEUKEMIA 


considerabh distended during this time He 
became progressiveh weaker and exitus oc- 
curred on August 16, 1929 An autops% 
could not be obtained 

discossion 

Etiology — The eariete of Emphatic leu- 


Pawlouskv (32), m 1892, isolated causa- 
tue organisms Further experimentation at 
tliat time was truitless and Reed (36), m 
1902, in summing up the literature to that 
date, concluded that the condition was due 
to some poison affecting the bone marrow 
The neoplastic nature of the disease was 



Tig 6 A sUlIcIi illustnuiig the nnrkM in\a;>um of portions ot iho mcsi-n' 
trry b> tumor infiUntums 


kciiiia tumor in initcsUitionii, as evidenced m 
the preceding ease report and the rantv of 
the condition have inminiwed knowledge of 
the jirocess is m eiititv Conse((Uentlv in- 
lorni ition regarding the condition is essen- 
tialK dm of hniiiliatic leukemia A discus- 
sion of Ivmphatic leukeini i deposits through- 
out lilt digestive trict necessit ites mention 
ol the mil mimatorv md neoplastic eoncep- 
lioiis of the imulamental thse use jirocess 
l-hronologK illv the hrst eoiiception vv is that 
vU the mieetioiis nature md leictenologie 
e lU'e of the dlse ise md Its mailllestattoils 
Kekeh mil \ iitlird tii) m 18‘l0 md 


first adv anted bj Babes (1), in 1902 Sen- 
ator (41) had reported transformation of 
eert im tumors as earl) as 1882, but these 
were considered as accidental occurrences of 
two distinct lesions Babes (1) was tlie first 
to consider all Ivmphatie leukemias and 
their manliest itions as true neoplastic proc- 
esses Stiiuulated In this idea publications 
appeireel lor several tears, proving the re- 
lationship of Iviuphatic leukemia and vari- 
ous loriiis ot tumors 

U irtlim s (listoverv (47), m 1907, of the 
leiikeiui i ot tile comiuon tovvl resulted m 
the traiisiiiissioii ol the disease through sev- 
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3 '56 


there b}' small tumors, ,ai vm^r s,.,, „,an^ 
of which were adlierent to the bouel wall 
In the cecum there was a lari,a. c.j. ir-shaped 
tumor mass whieh seemed to evtend throuHi 
the bowel wall and into tlie panetes of the 
right lower rp.adrant It nas considered 
possible that this tumor outside the bowel 


Tuo of them .ere excised 

‘rdefinT'r"''r demonstrated 

a definite lymphatic leukemia (Fig 7) 

the surgeon deemed it best to close the 

wound after exploration uithout perform- 

a jejunostomy for feeding purposes, be 

cause of the presence of the large mass in 
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Fig 5 A sketch, illustrating the marked 
thirds of the small intestine A feu nodules a?e preient"°" ’e “PP" Ovo- 

rresent m the mesenteo 


might be lymphoid tissue The location of 
tlie incision pretented this differentiation, 
but on palpation it seemed to be one con- 
tinuous mass It was thought tliat the tu- 
mors were much more prevalent in the up- 
per two-tlnrds of the small intestine than 
in the lower one-third (Fig 5) 

There w'ere diree or four similar nodules 
in die splenic flexure of the colon and a few^ 
in the descending colon The nodules w'ere 
also present all along the mesenter}" There 
were masses of nodules, many slightly yel- 
lowish in color, in the right side of the mes- proximateh i0,000 coimt of ap- 

entery of the small intestine (Fig 6) The immature cell forms w^ presence of 

spleen and liver appeared to be normal abdominal wound faded accorded The 
There were a number of large hmph nodes one month after operatio "'ch- imd 

along the greater and lesser cur\atures of eiidence of heahnp- there was little 

c patient was also 


e\entiiaf'!i 'vould undoubted]} ha\e 

die condition of the n 

^Oit-o^iratiic Coiirs, mi . 
ever, was quite ran.d 

and 110 heats c^wffing between 100 

opera.,, e P“- 

somewhat constant leuk."^ showed a 
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consiclerabh distended during this time He 
became progressiveh weaker and evitus oc- 
curred on August 16, 1929 An autopsx 
could not he obtained 

DISCUSSION 

Etiolocjx — The \ariet\ of Emphatic leu- 


Pawlowskv (32), m 1892, isolated causa- 
tne organisms Further experimentation at 
that time was fmitless and Reed (36), m 
1902, m summing up the literature to that 
date, concluded that the condition was due 
to some poison affecting the bone marrow 
The neoplastic nature of the disease w'as 



Pif, 6 A skitch illuslritiufi ihc ni irVtil invasiim oi porliuns ol iht mtsen- 
ti.r> bj tumor mfiltrations 


kcnin tumor nninlcst itions, cMdenctd in first ad\,uiCLd 1)\ Babes (1), in 1902 Sen- 
iIk preceding cise re*p<>rt and the nnt\ ol ator (41) had reported transtormation of 
die condition ha\e mininii/ed knowledge ol certun ttiniors as earh as 1882 but these 
the proces-, is an eiititi ( onsefiiieiith in- were considered as accidental occurrences of 
lonnition regirding the condition is essen- two distinct lesions Babes (1) was the first 
tn!h tint ol hmpliatic leukemia \ discus- to consider all hinphatic leukemias and 
Sion of Emphatic kukeini i deinisits through- their m imtestatioiis as true neoplastic proc- 
out the digestive ir let iiecessiiites mention esses Stimuhted In this idea publications 
of ilu mil mini Uorv iiul neopl ista concep appeared lor several \eirs, proving the rc- 
Uoiis of the luiuhmeiitd di-exse proeess lalionsluii ol Enijih.Uic leukemia and van- 
(.lironologK dE the lirsi lonceptionw is that ous tornis ot tumors 

Ol the muitiovis nature md Eieteriologte W arlhin s ducoverv (47). m 1907 of the 
e m.^ Ol du disei>e md Us m mitestations kukenna ol the common towl resulted m 

KeEih md \n!hrd .221 m 1800 ^.ui the trausm.ss.on ot the disease through sev- 
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eral geiKrations of the saine species .nrl i . , 

uc„l„„ed tl,c pualj. neoplaiUc Lccpe'.on vZ"’, f lympl.oc) t,c and .nyelocyfc, m- 

of llio Cliaeasc ^ " ' ™= "larroiv, lv„,p|, „«les, 



, ''"'f '“““O" of thae growths ,s m thr 

iiver, a certain variable distribution of le 
sions being practically constant in all forms 
of eukemia Other organs and tissues, in- 
cluding the ilinientar) canal, are only occa- 
sionalh the site of the infiltrations 
As a conscfjuence of the e.\treme rarib 
of the condition ni the digestive tract, no 
\tensi\e studies of such pathologic changes 
bale been possible The disease process, 
probabh essentially tlie same as that affect- 
ing the h mph nodes, results in involvement 
of chains of nodes and 1) mph follicles which 
may remain discrete or become fused The 
njpertroph) of the gastro-mtestinal lym- 

',“7^ r” Z"' rMflt in the formation of 

Vig 7 A low power lens view of the tvoiMl huiky tumors Th<^ i . , 

lymphatic leukemia paragastnc lymph node fX 1001 t.cc , submucous lymphoid 

^ tissue may hj pertrophy, with residtmg d.s- 

as Piney (33) and Lenaz (25), still feel cerate^^les'ions''^'^’^ formations or ivitli iil- 
tliat the condition is neoplastic Ewing (10) The orimn nf l 

has assumed i middle course and states that digestive tract deposits in tlie 

the acute forms are probably infectious and known Domnnri definitely 

the chronic forms neoplastic have concluded tb^ Sternberg (43) 

Lymp/tadc Leukemia —Although the oc- existing h mpLid sLmtuL 

currence of l3Tnphatic leukemia lymphoblas- Banti (3), however f i ^ 
tomas IS quite generall} recognized, com- represent metastatic ^ deposits 

paratively little is known about their essen- cells §r-owtis of embolic 

tial pathologic, clinical, and hematologic The presentation of 
characteristics A study of leukemia and referable to the gastro - symptoms 
leukemic tumors shows that the disease not uncommon m system is 

process is composed of man}" phases of hv'- toms mav be inereh tbo symp- 

perplasia of lymphoid tissue This case re- and loss of appetite witb^ g'cneral malaise 

port presents an example of chronic lym- gressne h mphadenopatln " P*”®' 

phatic leukemia, witli a pronounced hvper- tlie svanptoms mav be n ” °^ber cases 

plastic and neoplastic phase gastro-mtestmal patholo^""^" ^ 

Many of the manifestations of this conch- stances the complaints usualh ” ^bese iii- 
in are still somewhat vague, especially dominal pain with or w>n,' °f ^b- 



with 

ture 


still somewhat vague, especially uuiuin.n pmn with or without — 

■eterence to tlvose of a neoplastic na- meals, nausea and repeated ^bon to 

It is known tliat tlve lesions of leu- velopinent of an abdomimi ^be de- 

' weakness, 
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and loss of weight There may or may not 
be free hydrochloric acid m the stomach 
contents, and the stools usually do not show 
e\idence of hemorrhage within the intesti- 
nal tract The symptomatology of the condi- 
tion IS not characteristic It is closely simu- 
lated by all of the lymphoblastomatous con- 
ditions which affect the digestive tract and 
cannot be differentiated from them Fur- 
therniore, Singer (42) declares that these 
symptoms cannot be definitely distinguished 
from die variable clinical findings of carci- 
noma of the digestive tract 
The blood picture consists essentially of 
a progressu e anemia and a definite leukocy- 
tosis In the lymphatic type the leukoc>Aic 
increase is composed predominantly of 
hmphocytes, m the m}elocvtic type the 
number of polymorphonuclear myeloid cells 
IS increased, the cause of the large number 
of cells m the blood stream being obscure 
flic existence of a definite Ivmphocytic 
lellkoe^tosIs w'ould probably arouse suspi- 
cion of the presence of a Ivmphoblastoma of 
the intestinal tract E\ en this finding, how- 
e\er, cannot be relied upon for diagnostic 
purposes for Lannois and Regaud (24), 
Lueke (28), and Schenk (39) have report- 
ed tumors essentialh different from leuke- 
nii i whieli discharge cells into the blood and 
siiiuilate It In the production of a hniplio- 
t\tie or ni\elnc\lic leukocytosis 

l/cii/a ii/Ki — In 1865 Cohnheiin (6) ap- 
plied the term psHKloleukeniia” to a con- 
ihtion matoniic dl\ identical with leukemia 
excepting for i norm d blood picture The 
term ‘ deukeuna ’ howe\er his been used 
III recent \eirs in prelereiiee to pseiidoleu- 
k(.nii i Wvmderluli (50) described the con- 
diiion IS I pLcnli ir disc ist. chielL cliaracter- 
t/ed In i gridual deielopnieiit ot iiimierous 
swellings i>i snperluid iiid intern il hniph 
nodes itid In pLinliir deposits ni the niter- 
nil orgiiis nulndmg the gastro-mtestin il 
s\ stem 

Mellkeimi oi tile digestiie s\steni w,is 
lirst nieiitioiud In r.ri(|nel (1) ni 1815 and 


fully described b} Stoerk (44) and Svm- 
mers (46), who collected 10 cases from the 
literature It is generally agreed that de- 
posits in the gastro-mtestinal tract are quite 
uncommon and that they are usualty diag- 
nosed by the pathologist A survey of the 
literature by Wells and Maver (49) showed 
the presence of approximately 238 cases ot 
leukemia discoi ered at autopsy The gastro- 
intestinal tract w^as involved to some degree 
m 34 of these The condition was confined 
to the stomach and intestine in 13 cases, to 
the stomach alone m seven, and to the intes- 
tine m 15 cases No case of aleukemia ot 
tlie gastro-intestinal tract was found by the 
author m a review’ of 16,254 autopsies per- 
formed m the Department of Pathology of 
the University of Minnesota in the years 
from 1910 tli rough 1930 
The pathology of the condition, when in- 
volving the gastro-mtestinal tract, varies 
from slight sw’elhng of the mucous mem- 
brane and lymph follicles to extensive hyper- 
plasia of the lymphoid tissue of the entire 
alimentary canal There is also an asso- 
ciated general lymphadenopathy The pro- 
cess may be limited to a portion, or involve 
the entire gastro-mtestinal tract When the 
condition miolves the stomach to any ap- 
preciable extent the mucosa is thrown into 
great folds described as simulating cerebral 
convolutions Pol) poid formations m the 
stomach and elsew’here m the digestue tract 
are often present Ulceration ot the mucosa 
IS infrecpient, although perfor ition of a deep 
ulcer and peritonitis ha\e been reported Iw 
Stoerk (44) 1 he niuseuHris is uniformlv 

uninioK ed 

\ uorinal blood picture diflerentiates the 
eondition from l)niphalie leukemia Kmplio- 
bl'istonia Ewing (10) states that occa- 
sioinlK a rehtiie I\ mplioci tosis is observed 
Init no ilisohite leukoevtosis 

L\mplw<jranuloma~\ group of cases 
lornierlv cl ussul as aleukeiiii i ire now called 
‘lunphugriiuilonia ■’ or ‘II.Klgkm’s dis- 
»-a''e 1 be hisiologv ot the condition has 
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eral generations of the s c 

weakened the purciv 7 

of the disease ^ '''oplastic conception 

P«“ten veal!' w.th.n ll.c 

Nevcrd, dess, prom, 



vSia^c Air. ErAA,;s Af ixXf 

as Pmey (33) and Lenaz (25), still feel 
that the condition is neoplastic Ewing (10) 
has assumed a middle course and states that 
the acute forms are probably infectious and 
the chronic forms neoplastic 

Lymphatic Leukemia — Although the oc- 
currence of lymphatic leukemia lymphoblas- 
tomas IS quite generally recognized, com- 
paratively little IS known about their essen- 
tial patliologic, clinical, and hematologic 
characteristics A study of leukemia and 
leukemic tumors shows tliat the disease 
process is composed of man}"^ phases of h}^- 
perplasia of h'mphoid tissue This case re- 
port presents an example of chronic lym- 
phatic leukemia, wth a pronounced hyper- 
plastic and neoplastic phase 
Many of the manifestations of this condi- 
tion are still s< mewhat vague, especiallj 
with reference tc diose of a neoplastic na- 
ture It IS knoi^ra that the lesions of leu- 


‘■"Cl od.er pZa^.ri”' 

Hderaplas„c 

are seen m the hver knln. 

The chief location of L "' 

hver, a certain ui ^ S^^^wths is m the 
-ons distribution of le- 

of leukemia ZT ^ 

eluding the ahmentlry'fmmrare'Tr'’ 

-ally the site of the^ni^^^^^^^^ 

of rarity 

extensive 'l T '''' “ 

'■“■e bee.. pt:ye “T; 

mg the h ns n ^"t affect- 

of chains o/ 7 involvement 

niay remain 

Pho'd t, senes ,„.v resufm '™' 

bulky tumors W fo'-'^ation of 

tissue may h^nertro u' 

Crete multmodu/ar^ resulting dis- 
cerated lesions rmations or with ul- 

digestive tract^or’elsewh''"^”' 
hnown. Dommici To f 
have concluded that Sternberg (43) 
existing Ivmpjjo,^, cy arise from pre- 
®anti (3), honever f! hyperplasia 

represent metastatir ^ ^ deposit 

cells ^^hc growths of embolic 

The presentation of ,n 
referable to the o-aef ^'rumal symptoms 
not uncommon in th™ '*^*^cstinal system is 
toms mat be merely th^^^ cases The symp- 
and loss of appetite wnf ^general malaise 

gressive 1' mphadenopathV” P""' 

the symptoms may b ^ other cases 

gastro-intestmal patllolo^''”'^"'^ 
stances the comph.nts usSnu 
dominal pain with or u n r>f ab- 

meals, nausea and reutari relation to 
telopment of an abdominal m"’^"'^’ 
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lymph node, was present m the transverse 
mesocolon It was removed for histologic 
study An anterior gastro-enterostomy was 
performed to relieve symptoms of gastric 
obstruction Microscopic examination of 
the removed tissue resulted in a diagnosis 
of lymphosarcoma 

following a stormy convalescence the pa- 
lunt was gi\en deep roentgentherapy and 
discharged from the hospital, returning at 
mttnals for further x-ray treatments His 
general condition was fairly good until 
October 12, 1931, when he was again hos- 
pitalized because of recurrence of his initial 
siniptoms and complaints Physical exam- 
ination disclosed a tender epigastric mass 
and enlarged inguinal lymph nodes Lab- 
oratory examinations showed a marked sec- 
ondary' anemia, w'lth a relative lymphocy- 
tosis Death resulted from a terminal lobar 
pneumonia 

Necropsy was performed and a retrodu- 
odenal mass was found obstructing tlie first 
portion of the duodenum Neither intrinsic 
gastric nor duodenal pathology was ob- 
stned The cecum and ascending colon 
sbow'cd multiple, umbilicatcd submucosal 
uotlules measuring from 1 to 2 5 cm in 
diameter Ml of the retroperitoneal ab- 
doniiiial nodes and the superficial and deep 
mguiinl nodes were h\ pertrophied Tlic 
spleen was enlarged and showed multiple 
tumor-hke infiltrations Microscopic study 
of the retroducKlenal mass and cecal mfiltra- 
tioub resulted in a final diagnosis of Hotlg- 
kms disvnse, which was m distinct eontrast 
to 1 pfLi urns histologic diagnosis of Kmpho- 
sireniua made one \ear lie fore from an 
operative hiopse six.cimen 

ihe cisu Is of interest as a relative rarita 
and heiaiise it is exeiuplarv ot the falhhihtv 
ui vlnguosvs of ihesi luiidiiions md the 
^oiirees of eoniiision m clissificUion of re- 
1 Ited dweast priaressvs 

Lsiuf'houm iiimi — Lvmphosareoiin was 
iho fornierh uubuled witli deiikeini i The 
puhologv o( tilt (.uiuliUon was first clearlv 
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described by Kimdrat (23), however, 
lymphosarcoma is now recogmzed as a high- 
ly malignant neoplasm arising m lymphoid 
tissue 

Weeden (48) concluded trom a review of 
reported cases of lymphosarcoma of the in- 
testinal tract tliat it can no longer be con- 
sidered as an extremely rare occurrence 
Yet It is still so uncommon that isolated case 
reports are constantly appearing m the liter- 
ature Lymphosarcoma involving the gas- 
tro-mtestinal tract occurred in seven of 
16,254 autopsies recorded in tlie archives of 
the Minnesota University Pathology' De- 
partment This indicates a higher incidence 
than that of otlier lymphoblastomatous 
manifestations A complete tabulation of 
reported cases has not been attempted, due 
to the variation in terminology and because 
of the many cases reported w'lth partial or 
no microscopic diagnoses 

The pathologic condition is described as 
arising from groups of lymph nodes, not 
single nodes, and from the adenoid tissue of 
mucous membranes, from which points it 
extends along submucous tissue or to neigh- 
boring nodes and surrounding tissues Sec- 
ondan tumors occur almost exclusively in 
the intestinal mucosa serous membranes, 
and lymph nodes and extend by growth 
through lymph channels The tumors pro- 
duce bulkv growths winch tend to press on 
the bowel wall from without or result in 
necrosis and ulceration of mucous mem- 
branes from within Cavlev (5) and 
Kundrat (23) describe the gastrie lesions 
as bulky and diffuse growths about the 
pvlorus or curvatures, and state tliat it is 
diflieult to determine whether the priman 
growth Is in the wall of tlie organ or adja- 
cent h mph nodes Tliey ire usually part 
of a geiieril h mphos-ircomatosis, involving 
the entire gastro-mieslmal tract (51 ) Some 
gastrie tumors protluce projecting submu- 
vous masses (20) or poKpotd and pedun- 
vulated lunuations (34) Ulceration and 
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been emphasized by Reed (37), and Stern- 
berg (43) Often tlie initial symptom is an 
enlargement of chains of lymph nodes, cer- 
vical (50 per cent) or otherwise In from 
60 to 70 per cent of cases a splenic enlarge- 
ment occurs, witli an associated cachexia 
and sharply intermittent type of fever 
Gastro-mtestinal lymphogranulomatosis is 
a rare occurrence Lymphogranuloma in- 
volving tlie digestive tract was found in 
three instances m 16,254 autopsies recorded 
in the Minnesota University Patliolog} De- 


partment A recent survey (13) of ap- 
proximately 80 cases of Hodgkin’s disease, 
treated in the roentgentlierapy department 
of the University of Minnesota Hospital, 
shows only one case with proved involve- 
ment of the digestive tract Gastro-mtes- 
tmal involvement had been suspected m one 
other case from clinical findings and sjonp- 
toms, such as an intra-abdominal mass and 
tlie occurrence of gastro-intestinal upsets 


Hayden and Apfelbach (14), in reviewing 
the subject, state that the condition had 
previously been reported in about 25 cases, 
in 12 of which tlie stomach was involved 
Singer (42) has recently reported the first 
case of the condition which was primary 
and isolated m the stomach The lesions 
are usually located in the intestine but may 
be found m any portion of Ae digestive 
tract Hodgkin’s disease is difficult to sep- 
arate pathdogicUy fmm tutecu os.s (40) 
and lymphosarcoma (10) Coupland (7), 
KaznLon (21). Smger (42), Snssrg (45) 
and others have described typical c^es 
the literature is scanty, as m 


classified with lymphosarcoma. 

The pathologic picture varies from smal 
thickened areas of mucosa to large, infiltra- 
tive ulcerating lesions which sometime 

rr— 

r::vVles,ons cmnd he ih— 
from carcinoma except d> 


study Obstruction of the bowel in this con- 
dition IS relatively uncommon 

The blood picture is usually normal ex- 
cept for a prevailing relative lymphocytosis 
There is usually no leukocytosis 

The following brief report illustrates a 
case of this type recently encountered on tlie 
surgical service at the University of Minne- 
sota Hospital A white male, 67 years of 
age, w'as first admitted to the Unnersity 
Hospital on September 2, 1930 He com 
plained principally of a sensation of fullness 
of the stomach, a mass in the region of the 
stomach, emesis of solid foods, constipation, 
a recent loss of 20 pounds in weight, and 
generalized weakness These sjTnptoms 
had commenced in July, 1930, and had de- 
veloped more or less in the sequence listed 
above 

Physical examination demonstrated a 
firm, movable, slightly tender mass, meas- 
uring approximately 10 cm in diameter, m 
the midepigastrium The mass moved witli 
respiration and could not be definitely sep- 
arated from the liver margin A smaller 
mass about 2 cm in diameter below and to 
the right of the large epigastric mass was 
found to move freely from side to side and 
with the diaphragmatic excursion 

Laboratory examination of the urine and 
blood showed them to be normal Gastric 
and stool analvses and blood chemistry tests 
were normal X-ray e.xamination of the 
gastro-intestinal tract favored a diagnosis of 
carcinoma of the stomach, although possible 
pressure on the stomach from an extra- 
gastric mass was considered 

With a pre-operative diagnosis of carci- 
noma of tlie stomach, exploratory laparot- 
omj was performed by Dr O H Wan- 
gensteen The stomach and duodenum 
were found to be normal, but displaced up- 
ward and forward bj a large mass of lymph 
nodes w'hich w'ere closely matted together 
Another mass about 4 cm in diameter, 
which on gross section appeared to be a 
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and irradiation, shows that the results 
of bWTgtry alone are better than irradia- 
tion alone, and that the greatest therapeu- 
tic benefit is derived from a combination of 
these methods Eialuation of methods of 
treatment of 1) mphoblastomas of the diges- 
tue tract must, necessarily, be based upon 
the results denied from the treatment of 
tlie most common type of lesion encoun- 
tered, nameh, hmphosarcoma The litera- 
ture in tins regard indicates that treatment 
has been primarily surgical, irradiation be- 
ing secondary The diagnosis of the condi- 
tion has usually been inaccurate, practically 
ever} case being considered carcinoma, con- 
sequently, surgical treatment has been em- 
plo}cd Furthermore, in many cases the 
diagnosis has not been clear and surgery has 
been utilized as a diagnostic procedure For 
these reasons surgical therapy has predomi- 
nated When the true nature of the condi- 
tion has been recognized, howeier, roent- 
gcntherapi has been recommended almost 
iinanabh as a sccondan therapeutic meas- 
ure 

These considerations must separate a \cr\ 
small group of cases, m which tlie diagnosis 
IS made prc-operati\el\ and the tumor is 
appnrentlj resectable, from a much larger 
group of cases in winch the diagnosis is 
made onU at operation Cnunston (8) 
Rankin (35), and \\ eeden (48) sLate that 
opinion regarding treatment of the first 
group is not unanimous but that surgical 
excision of the lesions is niost frectuentU 
recommended There is practicalK uinnim- 
it\ ol opinion that surgical resection shouhl 
he performed m the seiond and larger group 
ot e is(.s It Is generdli igreed that roeut- 
genlherapv [xist nper iti\el\ is eonstanth 
\ ilinble 

\o detailed in iKsisot the results of trent- 
iiKiit f)t leiikeini 1 ileiikemii or Ifodgkiiis 
disease ol die mte'imal trict has lieeii jkis- 
sihle heiaii'e ot the rel.itue riril\ ol these 
rises m the hteritiire I \mpliosarconia 
howeier Ins been niore tre<|Uenth encoun- 


tered among neoplasms of the digestii e sys- 
tem, and some specific data regarding result'^ 
of treatment have been obtained Liu (27) 
reported 12 cases intolving the small intes- 
tine, w ith no immediate operatn e mortalits 
Fue cases died three months post-opera- 
tnely, four cases Ined from 1 5 to 6 years 
after operation, and three cases were Ining 
five years after operation, without recur- 
rences Weeden (48) reported 10 cases 
with miolvement of the small intestine, sei- 
en of w'hich died within one year after oper- 
ation, one wnthm 2 5 years, and one within 
3 5 years after operation 

Kapel (19) collected and reported a se- 
nes of 60 cases of tymphosarcoma of the 
stomach Resection w’as performed, wuth an 
immediate mortality of 18 per cent He re- 
ported three cases of the group In ing 8, 9, 
and 15 years post-operatively, without re- 
currences Jilmot and Isaacs (31) reported 
lymphosarcoma of the stomach, in one case 
that Ined seien y'ears after operation, and 
Weeden (48) reported one case w’lth in- 
vohement of tlie stomach, that was well 
nine vears after gastric resection Balfour 
and McCann (2) reported sarcoma of the 
stomach in 54 cases, 32 of wLich were lym- 
phosarcoma Fifty -three of the cases were 
operated upon, with an immediate mortaliti 
of 113 per cent Direct operatn e proce- 
dures upon the stomach m 38 cases resulted 
m a 1 3 5 per cent immediate mortality The 
aierage post-operatn e length of life after 
simple abdominal exploration was four 
months and after gastric resection, 11 
months Twehe casts were reported to be 
In mg fne tears, and one case nine tears 
after operation with no clinical etidenccs of 
recurrence 

The results ot surgical treatment of 
Itmplio'-arconn of the gastro-mtestinal tr.act 
are encouraging One nut conclude that 
surgical treatment is justified for the various 
ttpes ot ItnipiKiIilastom is oi the digestive 
St stem 



162 


RADIOLOGY 


pyloric stenosis tire frequent In the intes- 
tine the tumors are most common m the 
lower ileum but may appear at any point 
Rectal (11) tumors arc the least frequent 
The appendix (17) may be a primar)' site 
and present an acute (26) picture The 
early stages of these lesions appear as thick- 
enings of the submucosa witli or without 
ulceration Polypoid growths and subse- 
rous tumors appear later Ulceration, per- 
toration, and peritonitis may occur 

The blood picture is usually normal except 
for polymorphonuclear neutrophilic leukocy- 
tosis which IS usually present Occasionally 
the picture resembles leukemia, and the dif- 
ferentiation between these conditions cannot 
always be sharply drawn (29) 

The preceding brief survey of the salient 
characteristics of lymphoblastomas affecting 
the gastro-intestinal tract emphasizes their 
marked similarit) Their occurrence, ex- 
cepting lymphosarcoma, has been so infre- 
quent in tlie literature that furtlier recording 
of isolated cases may be considered justi- 
fiable Since lymphosarcoma may no longer 
be considered a rarity among lesions of the 
gastro-mtestinal tract, it may consequently 
assume an important diagnostic significance 
Notwithstanding tlie stated inf requeue) of 
occurrence of lymphoblastomas of the diges- 
tive tract, more than 250 cases have been 
reported (12) Furthermore, they are con- 
sidered to be the most common tumors of 
the small intestine (27), occurring three 
times as often as carcinoma Consequently, 
these lesions desene constant consideration 
m the differential diagnosis of tumors of 
the allmentar^ canal 

The gross pathologic* appearance of these 
conditions suggests that the) are essentially 
normal variations of a fundamental disease 
nrocess The sjauptomatologa ot hmpho- 
blastomas ot the digestne tract is not char- 
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actcnstic Ihe symptoms do not permit 
accurate and constant differentiation (15) 
of the condition from carcinoma or other 
timior formations of the gastro-intestmal 
tract Therefore, it may be concluded tliat 
the symptoms are simply those of gastro- 
intestinal neoplastic processes 

The hematologic findings in these allied 
conditions tend to show some differential 
points Yet it is stated (10) for each of 
the conditions that there are occasions when 
no clear hematologic demarcation is possi- 
ble Furthermore, there are accumulating 
records of neoplastic processes, such as car- 
cinoma of the uterus (24), spindle cell sar- 
coma of the axilla (28), and carcinoma of 
the stomach (39), which have produced 
blood pictures paralleling those of tlie 
lymphoblastomas This would suggest a 
non-specific reticulo-endothelial reaction to 
neoplasms in general 

It IS clear that the differential diagnosis 
of these conditions cannot be made witli 
assurance upon a basis of clinical findings 
The development of roentgenographic 
amination of the body has been of mestima 
ble aid in general diagnosis Holmes, 
ser, and Camp (15), Junghagen (18), an 
Ruggles and Stone (38), agree from icn" 
studies, however, that roentgenologic aid m 
the accurate differential diagnosis of lymp i 
oblastomas of the alimentar)'’ canal has been 
minimal, for most of the lesions have beW 
diagnosed as carcinoma They have rare ) 
been correctly diagnosed roentgenologica i, 
and only after careful study of tlie clinic 
and laboratory findings The failure in 
diagnosis of the condition is probabl) due o 
the fact that most roentgenologists see o > 
one or a few isolated cases More exten 
sn e roentgenologic experience with tlie con 
dition will no doubt result m more genera 
recognition of it 

Treatment — Minot and Isaacs’ (31) 
tensive analysis of results of treatiuen 
ot lymphoblastomas in general, by surgery 
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and irradiation, shows that the results 
of surgery alone are better than irradia- 
tion alone, and that the greatest therapeu- 
tic benefit is derived from a combination of 
these methods Evaluation of methods of 
treatment of lymphoblastomas of the diges- 
tive tract must, necessarily, be based upon 
the results derived from the treatment of 
the most common type of lesion encoun- 
tered, namely, Ijunphosarcoma The litera- 
ture m tins regard indicates that treatment 
has been primarily surgical, irradiation be- 
ing secondary The diagnosis of the condi- 
tion has usually been inaccurate, practically 
every case being considered carcinoma , con- 
sequently, surgical treatment has been em- 
ployed Furthermore, m many cases the 
diagnosis has not been clear and surgery has 
been utilized as a diagnostic procedure For 
these reasons surgical therapy has predomi- 
nated When the true nature of tlie condi- 
tion has been recognized, however, roent- 
gentherapy has been recommended almost 
invariably as a secondary tlierapeutic meas- 
ure 

These considerations must separate a ^ en' 
small group of cases, in which tlie diagnosis 
IS made pre-operatively and the tumor is 
apparently resectable, from a much larger 
group of cases in which the diagnosis is 
made only at operation Crumston (8), 
Rankin (35), and Weeden (48) state that 
opinion regarding treatment of the first 
group IS not unanimous, but that surgical 
excision of the lesions is most frequently 
recommended There is practically unanim- 
it\ of opinion that surgical resection should 
lie performed in the second and larger group 
of cases It is gentralh agreed that roent- 
gcnthcrapi post-operatn cly is constantly 
\ aluahk 

No detailed anah sis of the results of treat- 
ment of leukemia aleukemia or Hodgkin’s 
di;,ease of the intestinal tract lias been pos- 
sible because of the relatne raritv of these 
cases in the literature LMUphosarcoma, 
howeier has been more frequeiith encoun- 
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tered among neoplasms of the digestive sys- 
tem, and some specific data regarding results 
of treatment have been obtained Liu (27) 
reported 12 cases involving the small intes- 
tine, with no immediate operative mortality 
Fn^e cases died three months post-opera- 
tn ely, four cases lived from 1 5 to 6 years 
after operation, and tliree cases were living 
five years after operation, without recur- 
rences Weeden (48) reported 10 cases 
With mvolvement of the small intestine, sev- 
en of which died within one year after oper- 
ation, one within 2 5 years, and one within 
3 5 years after operation 
Kapel (19) collected and reported a se- 
nes of 60 cases of lymphosarcoma of the 
stomach Resection was performed, with an 
immediate mortality of 18 per cent He re- 
ported three cases of the group living 8, 9, 
and 15 years post-operatively, without re- 
currences Minot and Isaacs (31) reported 
lymphosarcoma of the stomach, m one case, 
that lived seven years after operation, and 
Weeden (48) reported one case with in- 
volvement of the stomach, that was well 
nine years after gastric resection Balfour 
and McCann (2) reported sarcoma of the 
stomach in 54 cases, 32 of which were lym- 
phosarcoma Fifty-three of the cases were 
operated upon, with an immediate mortaliH 
of 11 3 per cent Direct operative proce- 
dures upon the stomach m 38 cases resulted 
in a 13 5 per cent immediate mortality The 
average post-operative length of life after 
simple abdominal exploration was four 
months, and after gastric resection, 11 
months Twehe cases were reported to be 
living five years, and one case nine years 
after operation, with no clinical evidences of 
recurrence 

The results of surgical treatment of 
I) mphosarcoma of the gastro-intestinal tract 
are encouraging One may conclude that 
surgical treatment is justified for the various 
types of lymphoblastomas ot the digestive 
system 
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SUMMARY AND CONCLUSIONS 


1 Chronic lymphatic leukemia mvohing 
tlie gastro-intestmal tract occurs very in- 
frequently 

2 All tumors of tlie digestn’-e tract aris- 
ing 111 lymphoid tissue are relatively rare oc- 
currences Lymphosarcoma is the most fre- 
quently encountered tumor of this group 

3 Comparisons of the gastro-mtestinal 
manifestations of leukemia, aleukemia, lym- 
phogranulomatosis, and lymphosarcomatosis 
show a marked clinical, patliologic, and 
hematologic similarity 

4 None of the diagnostic features of 
these conditions is characteristic Because 
these conditions usually cannot be differen- 
tiated from carcinoma of the intestinal tract, 
they assume an important differential diag- 
nostic significance 

5 Accurate diagnosis depends principally 
upon a careful correlation of the clinical 
\-rav and laboratory findings 

6 The combination of surgical treatment 
and roentgentherapy has been shown to offer 
the greatest therapeutic benefit in the treat- 
ment of lymphoblastomas in general 

7 Intestinal resection, in a small series 
of cases, has shown no immediate operative 
mortality Gastric resection, in two rela- 
tively small series of cases has shown an 
immediate operative mortality of approxi- 
mately 15 per cent 

8 The average duration of life after 
gastro-mtestinal resection has been apnroxi- 
mately one vear, however a considerable 
number of five->ear cures hare been re- 
ported Isolated cases are reported living as 
long as eight, nine and 15 vears after oper- 
ation without recurrences 
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PROCiRESS IN THE DESIGN AND MANUFACTURE 
OF X-R \Y TUBES 

B> M J GROSS MS and Z J ATI EE BS Chicvco 
T ube Department General Electric \-rae Corporation 


T HI. purpose of this paper is to pre- 
sent soint of the lactors that hate been 
of importance m recent \-ra\ tube ele- 
si{(n ami mannfacture To some extent it 
IS i siinet of the present status of knowl- 
cdjie about \-ra\ tubes with (larticular 
refereuee to proi^ress of the last few tears 
mil 1 letors not "eneralit understood In tlie 
ittempi to e\[)lun hrielh mtohed prob- 
lems m the held of plitsics and eiu^meering 
i leriim luk of clantt m some cases is 


probably unatoidahle It, howeter, enough 
clearness can be obtained to com ey an) ap- 
preciable amount of stimulation or table the 
paper tt ill bat e sert ed its function 

PART 1 DESICX 

/ I’Insnal fhiiuinioiu:, 

1 he dimensions of an \-rat tube are de- 
termined largelt bt the \oltage at which it 
IS to be operated Pro\ ismn must Le made 
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riic arms sen^e the following purposes 
for the high elearostatic ^^re^es c ^ conjunction 

panying the voltage, and also S sufficient to prevent spark-oier 

velocit}^ electrons made possible ) g of the tube, (2) give a con- 

Aoltage and essential in j ^ cement support for the electrodes, (3) pre 

x-rays It is no other vent anv appreciable number of strav elec- 

electrons aie sought cleimerarei) 




Fig 1 Compamtn e ^ra'' ‘*??p ^tested at^ HO K V P ,^used with lead glass 
Soft glass tube, "^HaVfg^ ^ 110 K^P. tested at 

2 for a-ray protection 


devices The electro 

^°Tcr’ln dSing die focal spot man> are 
sipated in nnm bounce off widi 

“‘“"''’''tonot «?rc«d lo Cher 

;r : :fr .1, eccope, 

anode bhnnh, [ fl,o hot cathcle 

TheconveCenUhape^o 

o-ray tube P ealensions called the 

-,r:.dtr:;:t.ea^^ 


table I 

erases lor s'-* -p.p- 

» f fiihe shown ni rig 

30 ma , of tube 


Helium 
Hydrogen 
Nitrogen 
VVater Vai»r 
Mercury Vapor 


fi n to 10 0 microns 

4 0 to 8 0 microns 
0 5 to 10 micron 
R o to 0 6 micron 

5 5l tp 0 03 micron 


trons, or positn e ions, from getting on the 
glass near either end of die tube 
The last purpose is very importaii 
consideration of it enters into almost eien 
tube design The inside surface of the , c 
em elope near each end of the tube nni 
be relLvel) free from strav electrons ni 
order to prevent rapid leakage of their iiegB 
tive charge to positu e potential, heating 
tlie glass, sparking oier its 
suiting disturbances in general T - P 
A ented bA the anus because of their re c 
1> long lengdi compared with the constnc 
space between dieir inside surfaces 
possible to preient stray electrons from ge ' 
ting to aiiA portion of the em elope bv means 
of a design in aaIiicIi the electrons 
trapped in a hollow anode In this case con^ 
stneted Trms are not necessarA Such a c e 
sicrn howeier. has found little application 
except for high Aoltages (4) since m mos 
cases It IS complicated and there is little 
be gained oier the usual design 

TIu bulb on the other hand with its 
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larger surface and greater spacing to the 
electrodes does tire following 

1 Gives a large radiating surface for 
heat, which is of particular importance with 
a solid tungsten anode cooled by radiation 
through the bulb, as, for example, m the uni- 
\ersal and air-cooled therapv tubes 


shape are satisfied For the purpose of an- 
alysis the cylindrical envelope can be con- 
sidered as a special case of bulb plus two 
arms in which the arms are of the same 
diameter as the bulb Its electrode design 
must be such that the envelope is “filled up” 
for a considerable distance at each end of 


METRL OftTlNCt 


INSULRTlNCt MKTCUW. ^ 


uai 


L£Rt> IMPUECiNfrrt? 
IHSUUmMer MBTER\W_ 








Fig 2 Secbon of a remo\able x-ray protecting cover for tube shown m 
Figure 1-B 


2 Gives a large surface for deposit of 
sputtered or melted metals from the elec- 
trodes 

3 Keeps the glass out of the strongest 
portion of the electrostatic field between the 
anode and cathode so that disturbances due 
to high potential gradients m the glass are 
prevented 

A method adopted b\ several FAiropean 
manufacturers (11) for eliminating the 
third consideration is to make the central 
portion of the em elope out of metal or to 
shield die glass b\ means of metallic shields 
Experiments uith glass in the last few \ears, 
however, have shown that in mam cases 
without going to this complication the size 
of the bulb can be made smaller than vv'as 
previouslv thought possible This is due, in 
part at least, to more heat-resistant, higher 
dielectric strength, hard glasses now avail- 
able such as for instance pvrex 

I striiuilit cxUndrical cniclopc rather 
than a bull) phis two arms is sometimes de- 
sirable because x-rav protection can be 
placed around it more readilv It has proved 
to be i practical sh ijie m those cases m 
which hv proper internal electrode design 
and gl iss selection the requirements listed 
under the older envelope ot conventional 


the tube to produce the effect of constricted 
arms, and, on the other hand, such as to give 
sufficient spacing to the envelope at the cen- 
tral, or bulb, portion of the tube 

In the cylindrical envelope tube illustrated 
in Figure 1-5 advantage is taken of the re- 
quirements as to electrode design to obtain 
a maximum heat capacity in the anode and 
x-ray protection in the cathode The remov- 
able cover for this tube (Fig 2) has several 
functions besides providing x-ray protection 
Its construction is such that the tube is sur- 
rounded bv an envelope of insulating ma- 
terial and, tlierefore, protected against punc- 
ture to external objects even though thev are 
grounded and touch the outside ot the cover 
In case of overload and abuse of the tube, 
the cover allows the deposit of a greater 
amount of sputtered or melted metal on the 
glass envelope than would be the case if 
the tube were operated alone The reason 
is that the metallic lead sleeve incorporated 
in the center of the cover, although priman- 
Iv for x-rav protection, also acts as a con- 
denser m conjunction with the tube elec- 
trodes to reduce longitudinal electrostatic 
stresses on the glass Mthough vv ithout the 
cover these stresses would cause no harm 
to the glass, thev might cause disturbances 
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OA er tliL surface of an\ metallw hi 

and thus seriouslA affect tube operaLon^" spacing Also from the standoo 

Electrode Shaciucj- 'T’li ^-'rav protecfinn fi-> ^point 

be.wee„ ^ 

tube has been found to be a lert defim? ‘"b' ” '■'“Pled 

fone.,„„o,U.e™,.a,uat„.h,eh.he‘;,t' a,.ss ,s 

'P "P=<l as an ,„s„lat.„„ „„j 



a is-S S' “s„rs 'p'”-*- » 


to be operated Too close a spacing results 
m voltage surging and erratic operation due 
to cold cathode discharges Because these 
discharges are not focussed thei are also 
hkely to liberate gas and cause permanent in 

iiifMr T«-k 1 _l. 


»r high ™m™\u'bes‘’ Th'””^’ ““ 

a telatu l , '»»•■ has 

sutator ' t, f 'T!'''"^h<>''-btsago„d, 


^ r''***icvns.iiL lu- a reiatn pKr I-* i . — * ''*“»'* vc cu^c, iiai 

jury In g'eneral, clean, sniootli, rounded ™lator. a'nd h”'"*' '* “ SOPh 

surfaces stand a someuhat h.gber voltage compos, ttons o ""'"' T-here are many 

for a given spacing without si, oiling this ent orooer„« m, “ b”''"? ”''<lely differ- 
type of disturbance particular . '1 , ' '’'“P'^'es that are of 

A spacing larger than is necessary from high dielectn 
a voltage standpoint, on the other hand, in- high electrical ^ melting point, 

creases the difficulty of obtaining good focal sorption * > ‘"‘id low \-ray ab- 

spot distribution for the reason that the sur- /^/«rf/ C/a^ — r 

rounding negatneh charged envelope has a ‘^odium or cerium b glasses of 

distorting influence on the electron stream, frequenth Within tiT 

the magnitude of which increases with the siderable ainotmi- ' V a con- 

ot experimental w'ork has 
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been clone witli boro-silicnte hard glass Its 
higher melting point, greater mechanical 
strength, and higher electrical resistuit} 
than soft glass make possible, in some cases, 
tube designs that would be impractical with 
the older glass In spite of the fact that it 


ground down to a thickness less than one- 
half that of the remammg portion of the 
cm elope (Fig 3) This is done to reduce 
the filtering action of the glass to a definite 
minimum i alue and at the same tune obtain 
the ruggedness of hear icr glass In tlierapv 



Fig 4 Thick pire\ glass thcrapj luhes ( I) Air-cooled tUe ra cd 200 
K. V P , 6 ma tested 240 K V P (B) Water cooled tube rated 220 K V P , 30 
ma tested 250 K VP (C) W^ater-cooled tube, rated 300 K,V P 10 ma , tested 
3-10 K VP (D) Cross section ol arm ot therap> tube shomng one-quarter 
inch glass thickness 


IS more expeiisne and harder to w'ork into 
the recpiired shapes it is being used in most 
of the new tubes and is replacing soft glass 
in some of the older ones 

Thickness of Glass — As has already been 
pointed out, in most tube designs the inside 
surface of the glass en\ elope receives a nega- 
ti\e charge from stray electrons Because 
of the charge there is a difference in poten- 
tial between the inner and outer surfaces of 
the glass The walls of the ene elope must 
lia\e suflicient dielectric strength (that is 
tliickiiess) to withstand this difference in po- 
tential which largeU depends upon the \olt- 
age at which the tube is being operated In 
di ignostic tubes considerations of mechani- 
cal strength and manufacture usualh result 
in a tliickness of more than enougli to take 
eare of the \ohage In one new diagnostic 
tube the portion of tlu en\ elope through 
which the useful beam of \-ra\s emerge is 


tubes operating at higher voltages, hoivever, 
experience has showm that in most cases the 
thickness must be deliberately increased or 
failure be puncture will occur It has been 
found practical to fabricate hard glass tubes 
witli a one-quarter inch tliickness em'elope 
(Fig 4) Splices in the glass, liubbles air 
lines, and the exhaust tubulation all ha\e a 
low'er dieletnc strength than solid glass and 
must be carefully controlled It has been 
found best in high aoltage tubes to remoae 
the exhaust tubulation from the center of 
the biilli to the cathode end of the tube 
Glass riiionscciUL — Glass like a great 
man\ other substances when bombarded b\ 
electrons of certain aelocities, gues off a 
glow or fluorescence of characteristic color 
\n analogous phenomenon is the well-known 
iluorc^c.nce iiroduccd on screens of calcium 
tungstate cnstals when exposed to x-raas 
Portions of the glass m an x-ra\ tube ma\ 
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be subjected to enough bombardment by 
stray electrons to give a readily visible 
fluorescence of this kind It is often mis- 
taken as an indication of gas Glow due to 
low pressure gaseous ionization takes place 


inspection this may seem to be tlie case It 
is of a characteristic color, depending upon 
the composition of die glass — green for lime 
glass and blue for most of the hard glasses 
— and IS most pronounced in an x-ray tube 



Fie S Oil-immened tubii (A) Lead gla-^s tube rated 68 K \ P self- 
rectified 10 ma. (B) Hard glass tube rated 85 KVP, useful (100 KVP 
inverse)’ self-rcctified 30 ma A slightly modified form of this tube nas the 
first tube to be manufactured m bard glass 


throughout the space occupied by die ionized 
gas and the color depends upon the gas (pink 
for nitrogen, blue for oxygen) Fluores- 
cence on die other hand, takes place onh at 
the surface of the glass under bombardment 
and does not extend throughout the uhole 
cross-section of die space, although on casual 


when oiierating at the lower voltages, such 
as 30 to 60 kiloiolts peak Possibly at these 
low \oltagcs tile amount of bombardment is 
greater than at higher KVP because the 
electrons can get farther into the anode arm 
and thus decrease the leakage path As a 
matter of fact most tubes do not show anv 
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fluorescence at 100 K V P or more, but the filament and mainly due to pure therm- 
practically every tube will show fluorescence ionic emission, although tliere is always a 
at the lower voltages slight amount of ionization by collision and 

In itself, fluorescence does no harm In positive ion current for the reason that a 
those cases m which it is caused by high perfect vacuum is impossible to attain 



Fig 6 Highest power radiographic tube, rated 85 K.V P , 1,000 ma , 1/30 
second or 50 K V P , 500 ma., 1/2 second, and capable of handling 2,000 of these 
exposures m one &-hour day 


velocity electrons it may mdicate and be ac- 
companied by considerable heat which must 
be taken into consideration in tube design 
so that overheating of the glass does not 
occur It IS also one of the factors in oil- 
immersed tube design tliat makes possible 
shorter anode arm and smaller bulb con- 
struction because, with oil cooling of the 
glass, more fluorescence and heat can be al- 
lowed (Fig 5) 

3 Gas 

The gas pressure in a hot cathode 
\-ra\ tube must be below that which gives 
spontaneous or cumulative ionization (3, 6) 
This IS necessarj' in order that the electron 
flow to the focal spot ma) be controlled ex- 
clusuelv bv the temperature of the hot fila- 
ment Bv cumulative ionization is meant 
ionization which, starting with a few ionized 
atoms spontaneously causes ionization of a 
great number W ith a pressure sufficient to 
giie cunnihtne ionization the electron flow' 
cannot he controlled, and gaseous discharges 
between the electrodes and other parts of 
the tube take place with resulting runaway 
additional gas liberation glass heating and 
liosMhle failure W ith a gas pressure below' 
this cntie.il \ able the flow is controllable bv 


The critical pressure at which cumulative 
ionization starts is a function of the tube 
geometry, voltage that is applied to the tube, 
and type of gas involved It vanes between 
wide limits for different gasses as is shown 
in Table I 

In general there is no advantage to be 
gained by deliberately leaving a residual gas 
pressure As high a vacuum as possible is 
desirable m order to have a margin of safety 
m case gas is liberated during the life of the 
tube Gases such as oxygen, nitrogen, water 
vapor, and mercury vapor are particularly 
undesirable because of the instability of their 
action, especially in reacting with a hot fila- 
ment to poison the electron emission (14) 

4 Focal Spot Considerations 

Wrought tungsten has little competition 
as a target material since it has to a greater 
extent than any other material the desirable 
qualities for this purpose, namely, high 
atomic number, high melting point, good 
heat conductivit) , and low \apor pressure 
It can be bombarded with an energA that 
raises its temperature to more than 2,700 
degrees centigrade This makes possible an 
energ)' of bombardment for one second of 
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be subjected to enough bombardment by 
stra) electrons to give a readily visible 
fluorescence of this kind It is often mis- 
taken as an indication of gas Glow due to 
low pressure gaseous ionization takes place 


inspection this may seem to be tire case It 
IS of a characteristic color, depending upon 
the composition of the glass — green for lime 
glass and blue for most of tire hard glasses 
— and IS most pronounced in an x-ray tube 



Fic 5 Oil-immericd tubes (A) Lead glass lube rated 68 K \ P self- 
rectified 10 ma (B) Hard glass tube rated 85 K P , useful (100 K V P 
inverse)', self-rccufied 30 ma. \ slightly modified form of this tube uas the 
first tube to be manufactured m hard glass 


throughout the space occupied bj the ionized 
gas and tire color depends upon the gas (pink 
for nitrogen, blue for oxygen) Fluores- 
cence on the otlrer hand, takes place onh at 
the surface of tire glass under bombardment 
and does not extend drroughout the whole 
cross-section of the space, although on casual 


when operating rt the lower voltages, such 
as 30 to 60 kilor oils peak Possibh at these 
low roltages tire amount of bombardment is 
greater than at liiglier K \ P because tlie 
electrons can get fartlier into the anodt arm 
and thus decrease the leakage path As a 
matter of fact most tubes do not show' anv 
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fluorescence at 100 KVP or more, but 
pracUcally every tube will show fluorescence 

at the lower voltages 

In itself, fluorescence does no harm In 
tliose cases m which it is caused by high 


the filament and mainly due to pure therm- 
ionic emission, although there is always a 
slight amount of ionization by collision and 
positive ion current for the reason tliat a 
perfect vacuum is impossible to attain 



Fig 6 Highest power radiographic tube, rated 85 KVP , bOW n^. ^ 
second or SO K V P , 500 ma., 1/2 second, and capable of liandling 2,000 of these 
exposures in one 8-hour day 


velocity electrons it may mdicate and be ac- 
companied by considerable heat which must 
be taken into consideration in tube design 
so that overheating of the glass does not 
occur It is also one of the factors in oil- 
immersed tube design that makes possible 
shorter anode arm and smaller bulb con- 
struction because, with oil cooling of the 
glass, more fluorescence and heat can be al- 
lowed (Fig 5) 

3 Gas 

The gas pressure in a hot cathode 
\-ra> tube must be below that which gives 
spontaneous or cumulative ionization (3, 6) 
This is necessary m order that the electron 
flow to the focal spot may be controlled ex- 
chisuelv b"! the temperature of the hot fila- 
ment Bv cumulative ionization is meant 
ionization which, starting with a few ionized 
atoms spontaneously causes ionization of a 
great number With a pressure sufficient to 
gue cumulatne ionization the electron flow 
cannot be controlled and gaseous discharges 
lietween the electrodes and other parts of 
die tube take place with resulting runawae, 
additional gas liberation glass heating, and 
possible failure With a gas pressure below 
tins critical \ able the flow is controllable bv 


The critical pressure at which cumulative 
ionization starts is a function of the tube 
geometry, voltage tliat is applied to the tube, 
and type of gas involved It vanes between 
wide limits for different gasses as is shown 
in Table I 

In general there is no advantage to be 
gained bv deliberately leaving a residual gas 
pressure As high a vacuum as possible is 
desirable in order to have a margin of safety 
in case gas is liberated dunng the life of the 
tube Gases such as oxygen, nitrogen, water 
vapor, and mercury vapor are particularly 
undesirable because of the instability of their 
action, especially m reacting with a hot fila- 
ment to poison the electron emission (14) 

4 Focal Spot Considerations 

Wrought tungsten has little competition 
as a target material since it has to a greater 
extent than any other material the desirable 
qualities for this purpose, namely, high 
atomic number, high melting point, good 
heat conductivit) , and low vapor pressure 
It can be bombarded with an energy that 
raises its temperature to more than 2,700 
degrees centigrade This makes possible an 
energv' of bombardment for one second of 
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table ii-comp^ison or focvl spot designs with respect to 
INFLUENCE ON RADIOGRAPHIC FACTORS 


Focal Spot Design 


All factors expressed ..i Arbitrary units u nless 


Area of 
Impact (a) 


Angle (with 
Respect to a 
Line Normal 
to Film) 

0 


Distance 
(of Focal Spot 
to Part 

Radiographed) 


1 0 

45° 

1 0 

4 0 

45° 

1 0 

4 0 

45° 

2 0 

1 0 

20° I 

1 0 

4 3 

20° 

1 0 

7 6 

20° 

2 75 

1 0 

10° 

1 0 

16 5 

10° 

1 0 

33 0 

10° 

5 7 

1 0 

Q0° 

1 0 

0 5 

90° 

1 0 


Detail 
(for a Given 
Part — Film 
Distance) 

D= 707d 

S'" o-\/~r 


Radiog 
Speed (i) 


I 0 

0 50 (poorer) 

1 0 


2 1 (better) 

1 0 
2 1 

4 1 (better) 

I 0 
4 I 

0 71 (poorer) 

1 0 


a 

‘’■'Ip 


I 0 

4 0 (faster) 
1 0 


1 0 
4 3 
1 0 

1 0 
16 5 
1 0 

1 0 

0 50 fslower' 


I Maximum 
Allowable 
I Film 
! Dimension (r) 


Power 

Required 


L — d tan q p=a 


1 0 

1 0 

2 0 


0 36 

0 36 

1 0 

0 IS 

0 IS 

1 00 

large 

laree 


(a) In all cases it is assumed that the shape of the area of ^ 

jcction on the film is a circle '‘s P''° 

(b) It IS assumed that radiographic speed is a function of iren of . i, 

part distance. This is true only for short exposures in wh. oh 

than heat conduction from the focal spot is the contrcdhng factDr^in°d 

maximum alloivable tube power controlling factor in determining the 

(c) This comparison holds assuming cither that the film .c i ja 

in detail o\er the film or by the actual sue of the useful beam oi \-rays ^ ^ difference 


1 0 
4 0 
4 0 


I 0 
4 3 
7 6 

1 0 
16 5 
33 0 

I 0 
0 50 


approximately 250 watts per square milh- 
meter when the tungsten is in the shape of a 
thin 100 mill disc backed by a large copper 
shank of cross-section 40 to 50 times that of 
the focal spot area In designs such that tlie 
focal spot area is larger m comparison witli 
the area of copper backing the allowable 
energ^ intensity is less For example, with a 
copper backing onlv 10 times as large as the 
focal spot tlie allowable energy input for 
one second is decreased to approximately 
125 watts per square millimeter 

The extreme temperature changes and 
differences accompanying bombardment of 
the mtensiU just mentioned produce severe 
mechanical stresses in the tungsten In order 
to minimize cracking due to these stresses 
the quality of the tungsten has to be care- 
fulh controlled during its manufacture 
(16) The seaenty of the stresses also in- 
creases with the size of the focal spot, so 
that with large focal spots of the order of 


100 square millimeters or more it is almost 
impossible to prevent some cracking during 
a reasonable life A very fine grain or 
fibrous structure minimizes the cracking and 
prevents small cracks from spreading over a 
large area This is helpful because cracks 
are only harmful if they distort the face of 
the focal spot, reduce the heat conduction, 
or allow copper to come through the tung- 
sten button to the focal spot (Fig 6) 

Focal Sf>ot Shape — For radiographic 
purposes the focal spot size shape, and 
angular position with respect to the film are 
of first importance Along with other in- 
fluences (most important of which is the 
part to be radiographed its size thickness, 
distance from the film and motion) the 
focal spot determines such radiographic fac- 
tors as film detail tube-part distance speed 
power required, maximum allowable film 
size, and change m detail o\er the film 
Tabic II sboidd gn. , 
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idea as to how these factors are influenced 
by focal spot design, although interpreta- 
tion of this table should be done cautiously 
inasmuch as its conclusions are simplified by 
Ignoring many practical considerations 
From the table it will be noted that in- 
crease in detail without sacrifice m speed, or 
vice versa, can be obtained by changing the 
angle of the target face (the focal spot 
shape being kept such that its projection on 
the film is a circle or square), but not by de- 
creasing or increasing focal spot size On 
the other hand, it also will be noted that as 
the angular position of the focal spot is 
made more nearly vertical with respect to 
the film, the size of film that can be covered 
at a given tube-part distance, and with a 
certain allowable change in detail over the 
film, IS rapidly diminished In order to in- 
crease detail without changing speed or rnce 
versa, and still cover as large a film as pre- 
viously possible, a smaller angle target, in- 
creased tube-part distance, and considerably 
increased power are necessary Exception 
may occur when there is motion of the ob- 
ject being radiographed In this case, in- 
crease in speed may decrease (or at least not 
increase) blurring on the film even though 
the speed theoretically is obtained at the ex- 
pense of detail, that is, by increased focal 
spot size w ithout change in the angle of the 
target or tube-part distance In many cases 
in the p ist it has been possible to cm er with 
a 45° target and without noticeable distor- 
tion m detail o\ er the film, a larger film than 
needed In these cases the proper 20° anode 
goes better detail or speed without increase 
in pow er 

For a number of years a rotating anode 
target (5) theoretically has offered posm- 
liibties ot allowing increased radiograjihic 
detail without sacrifice m speed Funda- 
nientalh it iinohes rotation of a sma’l focal 
'=p^t with respect to the anode (and there- 
fore distril ution of the energe o\er a large 
area on the anode) without motion of the 


focal spot as far as the part to be radio- 
graphed and film are concerned To date, 
mechanical complications of rotating the 
anode in a yacuum and conducting heat 
from it or of rotating the entire tube have 
limited and made expensive construction of 
a tube of tins type 

No one tube or focal spot design can meet 
all of the situations and requirements en- 
countered in radiographing various portions 
of the human body, not to mention other ob- 
jects ranging from delicate flowers to 4-inch 
thick boiler steel Focal spots of a number 
of different sizes and designs are in general 
use and must continue to be in use It is 
outside of the scope of this paper to discuss 
the many complicated, and in some cases 
controversial, considerations that lead to a 
particular selection A number of books 
and papers have been written on this subject 
(1, 2, 10, 12) As far as tube design is con- 
cerned it IS sufficient to show' the influences 
of focal spot design on radiographic fac- 
tors, the resulting need for different designs, 
and finally, how to get them 

Cathode Design — The problem ot design- 
ing a cathode structure to give a desired fo- 
cal spot size and shape is primarily a prob- 
lem in electrostatics Electrons given off bj 
the hot cathode filament are started in the 
general direction of the anode bv that por- 
tion of the electrostatic field (and magnetic 
field) immediately surrounding the filament 
From then on, throughout their travel, thev' 
are accelerated in the direction of the field 
in which tliey are momentanlv 'ocated In 
general this field is quite complicated be- 
cause of the unsvmmetncal electrode shapes 
the influence of charges on the envelope and 
space charge 'Vs they approach the anod. 
their path is influenced less bv the field be- 
cause tlie velocitv and momentum thev hav e 
acquired resist changes m direction of mo- 
tion F or this reason the field surrounding 
the anode does not have as much influence 
in determining the focal spot as that around 
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the cathode The focal spot size, shape, 
and distribution can be controlled almost en- 
tirely by tlie filament size, shape, and posi- 
tion relative to the rest of the cathode struc- 
ture (Fig 7) 

The necessity for tairly uniform distrilni- 


favorable conditions of heating and electron 
bombardment 

Sources of gas that must be eliminated 
during manufacture, in addition to nierel\ 
pumping out the gas occupying space in the 
tube, are 



Fig 7 IllustraUons of cathode design ( 4) Round focus therapy cathode 
(B) Double elongated focus diagnostic tube cathode (CJ High power, I 000 
ma- tube cathode 


tion of energ}' over the focal spot makes the 
cathode design more difficult tlian otherwise 
would be tlie case Usually the filament is 
mounted in a slot or opening in the cathode, 
and best distribution is obtained with a fo 
cal spot of about the same dimensions as this 
opening It is possible to obtain, however, 
a focal spot either smaller or larger tlian the 
slot in which the filament is mounted by 
var)'ing the depth of the filament in its slot 
by varying tlie shape and size of the cathode 
aroimd tlie slot (the so-called focussing 
cup), or by insulating tlie filament from the 
surrounding cathode and giving them differ- 
ent potentials (13) 


P\RTII AIANUFlCTUUE 

1 A'^iunbly and Exhaust 

X-ray tube manufacture centers around 
tlie degassing and exhaust ot the tube and 
Its various parts In no other i acuuni dei ice 
are tlie requirements so seiere as to degree 
of 1 acuuni and its niaintenance under iiii- 


1 Liquids and solids, especially organic, 
of low' melting point or unstable composi- 
tion This includes water, mercury, and all 
oils and greases These substances either 
have a relatively high vapor pressure or are 
potential sources of gas at tlie temperatures 
which may be reached 

2 A.bsorbed gas All solid materials 
normalU contain more or less absorbed gas 
which ma\ be liberated, to some extent at 
least, on heating of the material 

3 Adsorbed gas, tliat is, surface films of 
gas All solid materials also normalh at- 
tract a len thin film of so-called “adsorbed 
gas on their surface which can lie elimi- 
nated in cl 1 aciuim by high temperature 

Processes for elimin.ating these sources ot 
gas depend for their effectn eness upon heat 
applied either m a i acuum or reducing at- 
mosphere of hi drogen, and upon extreme 
cleanliness Heat processes m common use 
are vacuum melting h} drogen firing, high 
freciuenci \ acuum firing \ caciuun bake outof 


vjxvv^o 


glass at from 400 to 500 degrees centigrade, tube (Fig 8) Many of the newer tubes 
and, in the assembled tube on exhaust, oper- are being designed with high frequency heat- 
ation as an x-ray tube with consequent heat- mg in mind and would be difficult to exliaust 
mg of tlie cathode, anode, and various por- without it 

tions of the glass Additional precautions For many years exliaust was more or less 
in cleanliness iniolve the use of distilled wa- an art because of the lach of anv satisfac- 



Fig S Prociss of Iitating li> high frcquciicj current a therapy tube anode 


ter and distilled alcohol white glotes for tort simple measuring device for the order 
Iiandlmg parts, hot boxes for temporanlv of pressures imolved, and more important 
storing parts 'ind nitrogen and liquid air \et ant measuring deuce tor the degree of 
for prctcnting oxidation during glass-blow- degassing With a fast pumping ststem a 
mg w ork tube might be exhausted to a t erv low pres- 

lligli frtqucucY heating is used during sure but be ter} poorl} degassed, tliat is, if 
exhaust to degas p irts of the tube that ade- it were remoted from the pump its pressure 
'liuitcK could be heated m no otiier man- would graduallt rise to a prohibitue talue 
'mr In this method of heating energtat Two tools, the ionization gauge and mercury 
radio frequenct (ttate length from 100 to sluit-off hate done much to make exliaust 
1 000 meters) is transterred ht induction or a more exactlt measurable proeess (fig 9) 
ruliatinn from a coil around the outside of I lu loinaalion gauge (8. 15) is a sensi- 
Oie tube to the metal electroeks itiside the tttt mstrument for the measurement of <r^s 
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pressures of tlie order of magnitude neces- 
sary' m an x-ray tube, and is simple and 
practical enough to be used on every pro- 
duction exhaust system It has made pos- 
sible the important advance of exhaust 


system, heat all its parts hotter than they 
should become in actual operation, note the 
resulting increase in gas pressure, and then 
be able to continue the exhaust process if 
the test IS not satisfactory 



schedules based on pressures instead of upon 
appearance and time 


The mercury shut-off is a simple arrange- 
ment in tlie exhaust system allowing the x- 
ray tube to be quickly and temporanlv shut 
off from the pump In connection w ith the 
ionization gauge it makes possible the test- 
ing of a tube for completeness of degassing 
before the tube is disconnected permanenth 
from the pump and while there is still a 
pressure indicating instrument on the tube 
Vhe importance of tins cannot be too greatly 
emphasized, that is, of being able to tem- 
poranlv disconnect a tube from its exhaust 


There have been other improvements in 
exhaust technic (7) Pumping systems are 
in general much faster than they ivere a few 
rears ago Liquid air is used as a cooling 
medium to insure complete condensation of 
water and mercury lapor Hard glass can 
be baked out at a higher temperature than 
the earlier soft glasses (500° centigrade as 
compared to 400^) and consequentlv can be 
more thoroughlr degassed 

- Production ft sis 
hiO processes of maiui lai tiire are more 
iinportant than the hml ones of inspection 
and test 1 he I est production tests are those 
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in which the tube is operated at higher en- 
crg}' and higher ^ oltage than its rating 
These oierload tests insure a factor of 
safeA that is essential to good tube opera- 
tion under the a arvmg conditions that ma\ 
be met and to take care of errors in meas- 
urement of K V P ma , and time In ad- 
dition, thev gi\e an opportunity ot discov- 
ering defects m a short time that might not 
be apparent for a long time at normal oper- 
ation The following outline gives a gen- 
eral idea of the routine production tests that 
ha\e been found desirable for diagnostic 
tubes 

1 Gas tests while tlie tube is still on ex- 
haust The importance of being able to test 
the thoroughness of degassing before the 
tube is taken off exhaust permanently has 
already been discussed 

2 Inspection for mechanical defects 

3 Filament volt-ampere test — insures 
that the filament will operate within specified 
limits of \ oltage and current 

4 Focal spot pictures on e\erv tube — in- 
sures that the focal spot size is within spec- 
ified limits and that the energy distribution 
IS good 

5 A.node oierload test at 120 per cent 
or more of rated energy insures a safety 
factor in the rated energv' 

6 Cathode oierload test — filament op- 
erated abo\e maximum rating for a long 
period of time (30 minutes) — insures a 
thoroughh degassed catliode structure 

7 Focal spot load test insures proper 
operation of the tube at high energv short 
tune exposures 

S 0\er-\ oltage test at 120 per cent 
rated \ oltage insures a safet) factor in rated 
\ oltage 

0 Milhamperage drop test gnen a min- 
imum of 24 hour'' after the preceding test 
insures ag mist leaks and the presence of cer- 
tain gases that jioison tungsten electron 
eiiiissmu md eause an appreciable change m 
iiiilii iinperige during a long exposure 


10 Second inspection for mechanical de- 
fects 

11 Test immediately betore shipment 
of tube In general a tube should be kept 
in stock for at least two wrecks This in- 
sures against ver}’' slow leaks that may not 
have showm up on the first leak test 

12 Final inspection 
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A S has been remarked more than once, 
the advancement of the science of 
medical radiology requires a general 
realization of the importance of precise and 
quantitative measurement It equally re- 
quires, be it also remarked, tlie further de- 
velopment of means for the performance of 
these precise measurements Some of the 
measurables concerned have been particularly 
refractory Many schemes have been pro- 
posed for the measurement of high potentials, 
yet this important operation is still far from 
standardized, either in the laboratoiy' of the 
roentgenologist or in otlier scientific or tech- 
nologic fields 

The present paper contributes a descrip- 
tion of an instrument, thought to be novel 
ui principle, whicli was originated for the 
measurement of high voltages m the physical 
laborator)' The interest shown in the de- 
vice bv roentgenologists prompts this pres- 
entation of some applications to tlie medical 
field While the instrument to be described 
IS not at present commercially available, it is 
relatuely simple in construction, and it is 
probable that experimenters will be able to 
adapt its principles to tlieir own purposes 
The central feature to be introduced here 
IS the instrument pictured in Figures 1 and 
2 and referred to hereafter as the rotary 
voltmeter In elucidating the operation of 
this device the diagrammatic representation 
of Figure 3 will perhaps be more senuce- 
able than the photographs In tins diagram 
A and A' designate two insulated conduc- 
tors, electrically connected to the respective 
terminals of the source of high potential to 
be investigated For the present, suppose 
this potential to be direct and constant so 
that a steady potential difference, V. exists 
between A and A' Between these two ter- 
minals is mounted a metal c\ finder, which 


appears m cross-section m the figure The 
cylinder is split longitudinally, the hahes be- 
ing held rigidly together by insulating ma- 
terial and electrically joined only through 
the conductor R Means are provided for 
causing uniform rotation of the cylinder 
about Its own axis, as showm bv the arrow 
It is evident tliat as tlie cylinder turns 
bringing its upper half nearer to tlie posi- 
tively charged terminal, a negative charge 
will be drawn to this semi-cj liiider, the op- 
posite one becoming positive, and the com- 
bined process resulting in the flow of an 
electric current tlirough R The cliarges on 
the semi-cylmders attain their maxima when 
the plane along which the cylinder is di- 
vided IS 1 ertical, and if the rotation con- 
tinues past this position the semi-cylinders 
will begin to discharge and then to build up 
charges of reversed sign Continuous rota- 
tion thus produces an alternating current in 
R, a current whose average absolute value 
/, IS related in a verj^ direct manner to the 
potential difference V 

To render this induced current measur- 
able and simultaneously to rectifv it, tlie 
simple commutator and brush system of 
Figure 4 is added This figure also includes 
the direct current gah anometer or microam- 
meter necessary for the current measure- 
ment Simple theoretical considerations and 
numerous experiments hare shown the re- 
lation J //2 Cii to subsist betw'een the 
applied voltage, the generated current, the 
number of revolutions per second n, and 
a capacitance C characteristic of the high 
potential terminals and the cylinder The 
electrical quantities are in practical units 
The capacitance C is constant and measur- 
able. and the Constance of „ ,s msured by 
the use of a svnehronous driving motor 
The measurement of the applied high po- 
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tential thus becomes merely a matter of 
measurmg a small direct current in a circuit 
which is at or near to ground potential, the 
relation between the voltage and current be- 
ing conveniently linear i 

The essential parts described above may 
be identified in Figures 1 and 2, in their 
shielding metallic bo\ This model was built 
for use with potentials up to 110 kilovolts 
Extension of this range upward would re- 
quire only increasing the clearances between 
the high potential terminals and the cylin- 
der, so as to preclude sparking at these gaps 
The equation which describes the per- 
formance of voltmeters of this t)'pe and 
which was given above has been found ap- 
plicable over the extremely wide range of 
loltages covered by the graph of Figure 5 
The logarithms of applied voltages and gen- 
erated currents have been plotted here, rather 
than the quantities themselves, because of 
the wide distribution of the data Either 
method would sen'e to display the linear 
relationship existing between these quanti- 
ties, and direct measurements of the volt- 
meter capacitances confirm the working 
equation V ~I/2 Cn in detail Such con- 
firmation is of some practical importance 
since It permits us to establish the calibra- 
tion of these instruments in what may be 
called a semi-absolute manner, that is by 
simple measurements which do not involve 
comparison with spark gaps, spectrum meas- 
urements or anv other system for measur- 
mg high potentials 

In using the v oltmeter pictured m the first 
two figures in the phvsical laboratory we 
have ordinarily preferred to measure the 
generated currents with a cIArsonval gal- 
vanometer hut a svvitchlroard nucroammeter 
of the pointer type may lie used equally yvell 
and yyould often be found more conycnient 
particul irh if calibrated to read kilovolts 
directly and perhaps furnished yvith shunts 
to Lover different voltage ranges 

It the potentials to lie measured are not 
constant hut periodically variable as arc the 



potentials deliv'^ered by the ordinarj' syn- 
chronous rectifier and by tube-rectified 
power plants when condensers are not pres- 
ent, the current generated by the rotary volt- 
meter depends upon tlie phase relationships 
subsisting between the revmlution of the rotor 
and the variations of the applied potential 
More specifically' the generated current is 
proportional to that particular and recurrent 
value of the applied voltage which obtains at 
the instant when the semi-cylinders of the 
rotor are most closely' presented to the high 
potential terminals If provision be made 
for varying this phase relationship, the 
whole voltage wave maj be plotted out m 
a point-to-point manner 

This may be done in a variety of ways 
In obtaining the wave forms accompan}mg 
this paper, it was done by using a phase- 
drifting transformer to furnish the current 
required for operating the synchronous 
motor This method is {|uite eonv enient and 
allow s all operations to be c irried out at a 
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rs^t m Ae°otnn™vokmeter^ generation of cur- 

as desired To obtain each point it is neces- 
sarv to record simultaneous observations of 
the phase-angle scale of the transformer and 
the gahanometer or microammeter which 
measures the generated current Points may 
be plotted at a nte of half a dozen or more 
per minute 

The wave forms of Figures 6 to 10 are ( 
presented as samples of uhat maj be done c 
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transformer, and earned an average current 
of three milhamperes The active half cycle 
IS represented m the figure by the upper half 
wave It IS noticeable that the inverse peak 


potential is distinctly higher than that of tlie 
active half cycle and that the form of the 
active half shows the distortion from a 
sinusoidal form which results from the 



Fig 5 Rotary voltmeter calibration curve 
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on each side of the tube, so that the potential 
across the latter can not lla^c negatne 
values The fact that it docs not e\cn de- 




niateh sinusoidal cun ; , 

nlon,. a strand,! . ^ 

IS the condensed 
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charges escape through the tube The slope milliamperes The ef¥ect of load current 

of this line indicates a capacitance of upon ripple is clearly demonstrated 

000074 microfarad The curves of Figure 9 differ from those 


(0 
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Dcanccs 

Fig 9 Wave forms obtained under conditions like those of Figure 8 cxcejil 
for the addition of capaatance m parallel with the tube 



igure 8 was obtained by the use of four 
<-notroiis so connected as to effect full \va^ e 
‘•cttfication Again the line capacitance 
siifhcicnt to smooth the \oltage \ aria- 
(luitc apprcciabh The three cunes 
hb figure are tor three different \ allies 
f"he current, 1 1 " , one four and eight 


of the preceding figure onh m that seieral 
large plate glass condensers were connected 
across the tube, lerj much augmenting the 
smoothing action of the line and instrument 
capacitances The one-milliampere cun e of 
Figure 9 has a ripple of onh 2 per cent and 
approMinates to constant potential The 
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abruptly peaked curve of Figure 10 was 
secured while the tube was being operated 
from a synchronous rectified set without 
smoothing condensers 

A summary of the chief characteristics of 
the rotary voltmeter is presented here in con- 
clusion This IS a strictly portable instru- 
ment, which IS not deranged by handling 
and which requires no levelling or other ad- 
justment when set up for operation The 
range extends from a fraction of one volt 
to the highest obtainable potentials The 
meter is accurate to a small fraction of one 
per cent The indicating unit of the instru- 
ment ordinarily has a linear scale and a 
short period It is kept at ground potential 
and may be located at any distance from the 
high voltage circuits The range of the 
meter may be instantly changed by shunting 
the indicating galvanometer or microam- 


meter The calibration is readil) established 
by simple low \oltage operations, and this 
calibration remains constant Errors due to 
temperature variations are negligible The 
meter draws no current from tlie high volt- 
age source It is equally suitable for the 
measurement of constant and of periodic 
potentials, and in the latter case an auxiliary 
transformer converts the voltmeter into an 
instrument for plotting high potential wave 
forms 

The reader who wishes to consider the 
rotarj' voltmeter further is referred to two 
papers (1) on this subject, where many 
points touched upon above are more fully 
elaborated 
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TREATMENT BY RADIATION OF CANCERS OF SKIN 
LIP AND BREAST* 

END-RESULTS THREE lENRS L \TER OF C \SES PRESENTED IN 1929 
B\ BARBARA HUNT MD B\ncor Maine 


M y intention is to carry on the re- 
port" given at the Toronto meeting, 
in 1929, bringing it up to date so 
far as the number of deaths is concerned 
The interest m this small group of cases 
seems to he in the experiences gained in an 
intimate relationship between radiologist 
and patient during a period of ten years 

CANCER OF THE SKIN 


In my previous paper I reported 279 
cases treated between 1922 and 1929, with 
24 deaths from cancer and 197 cases free of 
the apparent disease Of the latter three 
have since succumbed to recurrences 


2S-Dec 1 1932 Radium anJ Deep Tberapr X rajr 

’Report on the Use of w , Clinic in JIaine. wiin 

IE w" 


The simplicity of our treatment seems 
pleasing to the patient involving as it does 
no pain or discomfort only a few hours 
stay m the office chair and six weeks of 
moderate scabbing to which no treatment 
or dressings are applied The patient is ad- 
% ised to lea% e the treated area severely alone, 
exposed to the air, and to keep it as dry as 
possible Occasionally at the first inspection 
after the final scab has dropped off, a sec- 
ond smaller treatment is required for some 
heaped-up spot on the edge which faded to 
receive sufficient radiation through slipping 
of tlic protective shield or too small a win- 
dow Rarely itisceident at the likI of six 
weeks, b\ some induration or appearance 
\ar\ing from the usual, that the original 
dose was not heaw enough In such a case, 
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a second application of a lesser intensity is 
made 

This method has been successful in loca- 
tions all over the face, scalp, neck, dorsum 
of hand, dorsum of trunk, extensive eroding 
and bulk}”^ growths on rim or shell of ear, 
tumors containing black pigment or rising 
from pigmented background, at the inner 
canthus of the eye and involving the ala of 
the nose Needles are sometimes buried in a 
bulkv' growth, and, m extensive cancers, 
treatments are given on successive days un- 
til the ground is thoroughly covered How- 
ever, such cases constitute a minority of 
those seen and are becoming fewer in num- 
ber, due, I believe, to the increased ability of 
the medical profession to recognize cancer 
at earlier stages, and to the willingness of 
the public to accept painless methods of 
treatment by irradiation 

The three deaths noted were all in ear 
cases One had a history of cancer in this 
location since 1912, one was unfavorable 
constitutionally, being arteriosclerotic and 
anemic, and the other had infection and ex- 
tension into the parotid gland Infection of 
the tissues ot the head adjacent to the ear 
IS a dangerous complication, and removal 
of tile scab and disinfection of the ulcer with 
Bohiman's gentian violet solution, together 
witli hot compresses, has, I think, saved one 
patient 

Recently, recurrence in radiation fibroses 
in induiduals uith strong cancerous tend- 
encies (as indicated by multiple skin can- 
cers) has been resected surgically, with 
immediate rapidly growing recurrence in the 
edges of the incision In these cases it is 
m\ experience that promptness in the treat- 
ment of these recurrences in the edges of the 
incision IS a necessity In fact, radiation on 
the dav after the operation is likel) to catch 
the activated cells at the most propitious 
time 

From the standpoint of the patient, I can- 
fiot ect see the laliie of biopsy in cancer of 


the skin and feel that only rarely is it nec- 
essary or justified Other common diseases 
do not present the appearance of a trans- 
lucent, waxy, discrete nodule, or the heaped- 
up, indurated edge with eroding center, or 
the dry, slightly scabbing crack with under- 
lying induration When the cancer is of an 
infiltrating character, biopsy is dangerous 
and mutilating , when cancerous tissue is re- 
dundant, the diagnosis is obiious More- 
over, it IS imdesirable to inject a local anes- 
thetic with a view to taking a biopsy speci- 
men and It IS not safe to cut into a melanotic 
tumor If you must have a biopsy for 
your diagnosis, wait until after vou have 
treated the lesion with radium since then the 
biopsy may be harmless If prominent pa- 
thologists find both basal and squamous cells 
in the same tumor and if squamous-celled 
tumors sometimes occur in regions popu- 
larly allocated to the basal-cell type, com- 
mon sense and experience teach us to use a 
sufficient dose in all skin cancers to kill the 
squamous cells if they are present As a 
matter of fact, tlie decision of the proper 
dose to use comes within the scope of the 
art of our profession to a considerable ex- 
tent and IS something that ive learn in our 
apprenticeship It depends somewffiat on 
the depth of induration, somewhat on the 
size, and somewhat on the pigmentation, as 
well as upon the known physical and bio- 
logic factors ^.nother point to be consid- 
ered is the coloring of the skin of the indi- 
vidual, a very dark skinned person requiring 
heavier dosage 

CANCER OF THE LIP 

This IS another field in which radium is 
highly successful In 1929 I reported 145 
cases of cancer of tlie hp, with 21 deaths 
and 99 cases apparenth tree from the dis- 
ease Since then, three ha\e died from re- 
currences, making 24 known deaths m the 
years 1922 to 1929 Let us Irn aside such 
deaths as are attributable to other grounds 
than the method of treatment 
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The small uncomplicated cancer of the 
hp can be treated in a simple way and dur- 
ing a few hours’ stay in the office It is not 
necessary to put needles through the lip, to 
curette the growth, to electrocoagulate, to 
hospitalize the patient, or to do anything 
more than lay radium over the top of the 
nodule or on the two sides in order to em- 
ploy cross-firing A shield can be made for 
the rest of the lip out of lead covered with 
rubber dam attached with patching cement, 
with a window' to uncover the cancerous 
nodule A prophylactic treatment over the 
submaxillar)' and submental areas consists 
of erythema bandage packs which may be 
left on over night while the patient sleeps 
Treatment of such cases as are uncompli- 
cated by palpable glands proceeds as un- 
eventfully and surely as tliat of cases of can- 
cer of the skin The dosage is a little larger 
and the excoriation of the Iip a little dis- 
agreeable, but w'ltli tlie aid of a vaselined 
cloth between the lips at night to prevent ad- 
herence in the morning, the patients are able 
to continue about tlieir occupations and the 
hp heals in from six to eight weeks When 
there is suspected metastasis in the cenical 
glands, I employ deep tlierap) x-ray plus 
radium packs to skin toleration and find it 
reasonably successful Cancers of the lip 
w'hich have spread beyond the vermilhon 
surface, if not accessible to cross-firing I 
treat with buried radiation in addition to ex- 
ternal form I am still using steel-jacketed 


cases The extremely neglected cases are 
frequently town or state paupers and there 
IS a tendency for the local consultant to con- 
sider treatment unnecessary' on account of 
the hopelessness of the case Let us not lose 
sight of the fact tliat radiation furnishes a 
means of rendering death from cancer less 
distressing 

Tobacco or foul teeth still play tlieir part 
and can be depended upon to produce recur- 
rences unless prohibited 

CANCER OF THE UTERINE CERX'IX 

From 1922 to 1929, 104 cases w'ere 
treated, the cases appearing free from tlie 
disease being 26 During the last tliree 
years, five of those 26 cases appearing free 
from the disease in 1929 have died from 
cancer Since tlien tliere have been 22 more 
cases making 126 in all, and of tliese there 
are eight know'n deaths and seven cases ap- 
parently free from disease, making for tlie 
ten years 126 cases and 28 apparently free 
from disease 

In general, these results are far from sat- 
isfactory Many cases improve and the can- 
cer disappears entirely from the vagina and 
uterus, but four months, six months, a y'ear 
or tw'O y'ears later the pelvic floor and rectal 
w'all become infiltrated and death ensues 
It seems to me that treatments should be re- 
peated bv means of tlie deep tlierapy x-ray 
at inten als during the first year or tw'o It 
is too much to expect to cause the death of 


needles m this work 

In the hopeless cases, witli bulkv and 
many metastatic glands and extensive pro- 
liferative and eroding sores on the hp, to 
dehv and palliate the growth bun'ing 
radium and using deep therapy x-ny is de- 
cidedly worthwhile w'hen tlie final result is 
compared with the distressing terminations 
,n cases in which the cancer is allowed to 
proceed uncontrolled I would urge that wc 
show courage m recommendmg the use of 
raLion for its palhatne effect upon such 


all the cancer cells at one blow I find that 
by using a course of deep therapy x-ray 
treatments before applying radium, the 
tumor can be cleaned up and the proliferat- 
ing growths so shrunken that it is easier to 
find the uterine canal and I do not have the 
rises of temperature the chills, and signs of 
toxemia whicli sometimes follow radium in- 
sertion 

Me method of treatment uses less filtra- 
tion than IS used in common practice The 
steel needles or siher ca[)siiles are ])1 iced 
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tandem-fashion in a piece of wax catheter 
cut to the measure of the uterine canal and 
covered with thin rubber tubing This ap- 
plicator IS somewhat flexible, small enough 
to be inserted without much trauma, and 
the results seem to justify continuation of 
Its use The caustic effect is not marked 
and the local cancer disappears with healing 
except in the cases of badly infected erod- 
ing ulcer I do not know of any treatment 
which IS more than palliative in this latter 
condition 

CANCER or THE BREAST 

I ha\ e not found deep x-ray therapy suc- 
cessful in causing permanent arrest of can- 
cer of the breast Of the six potentialh 
operable cases treated by radiation alone 
Mhich were reported in 1929, two have died 
from cancer, two more are now undergoing 
treatment for re-appearance of the disease 
in the breast, one has just had a radical sur- 
gical remoial of the breast, and a patient 
who was treated in 1924 bv insertion of 
radium needles plus fractional deep therapy 
radiation is the onl) case left with the dis- 
ease quiescent The disease apparentlv dis- 
appeared for long periods of time but re- 
curred in such a state of fibrosis that further 
treatment onh broke down tissue without 
causing recession of the cancer How ever, 
the immediate effects of radiation of some 
tumors of tlie breast are certainly brilliant, 
and I am sure there is a future for this kind 
of treatment when we understand better 
liow to apply it 

During the course of radiation on an ad- 
lanced epithelioma of the breast in which 
die breast tissue had been reduced to a 
nodule the sire ot a thumb and disease was 
“'preadiiig o\er the skin of the chest as an 
indammatore thickening, with a sharpK de- 
niircated slowle adiancing margin I was 
RUeii opportuniti of obsening the effects 
01 radium on a tis^vie culture of cancer celL 
Dkeii Iroiu the nnmmari cancer nt a mouse 

o m\ Mirunse I found that a compara- 


tively large amount of radiation at short 
range had no effect upon the cells of the 
tissue culture for several dais, ivhereas 24 
hours after deep therapy radiation of the 
human breast cancer, there was pronounced 
shrinking and pallor of the nodule and in- 
durated skin This would seem to indicate 
that the action of radiation was not upon 
cancer cells themselves but upon their bed 
HYPERTHX ROIDISM 

Out of a total of 34 cases prior to 1929, 
there have been five operated upon after 
radium treatment, three who reported them- 
selves unimproved, and 16 with symptoms 
of rapid pulse, exophthalmos, tremor, and 
the symptomatic “internal trembling,” whose 
sjTTiptoms have been greatly improved and 
the basal metabolism rate low'ered 

Radium is a valuable therapeutic agent in 
hyperthyroidism The relief afforded bv its 
application on the glands is remarkable The 
heart slow s its beat, anxieh diminishes, and 
tremor is relieved The tumor usually 
shrinks and sometimes is greatly reduced in 
size Exophthalmos often lessens in degree 
Sometimes this effect is produced bv a sin- 
gle application of gamma ravs on the gland, 
but more often repeated treatments are nec- 
essarv That tlie therapv is not subjective is 
shown bv the striking decrease in metabolic 
rate In the first years of mv use of radium, 
several such cases were restored to health 
and their daih occupations A number of 
cases of lesser degree were benefited Since 
the popularizing of the surgical treatment 
in the hands of specialists, I do not see many 
cases If we were to specialize in this line 
of treatment as do the surgeons, we would 
be able to hold our patients and produce re- 
sults which would compare favorablv with 
those of surgen 

CVXCER TIIERVUV IX THE ST \TC OF MVIXE 

Radiologists see more patients with can- 
cer and are more interested in solving the 
problem of cancer than anv other group in 
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the medical profession, m our preoccupation 
with our new agents of therapy, we are neg- 
lecting our responsibility in not taking the 
lead m the war against cancer The Ameri- 
can College of Surgeons has suggested the 
formation of special groups in hospitals to 
study the cancer patients and plan their 
treatment, but in our State there is only one 
liospital m which sucli a group has been 
formed, the chief reason being that the sur- 
gical staffs do not recognize the advantages 
which would come from an intensified study 
of each case and the application of modern 
methods of treatment Cancer is only one 
of manv fields m which a surgeon is inter- 
ested, but it is the most important one to a 
radiologist 

In the State of Maine no radium is owned 
by anv hospital and only one hospital has a 
deep therapy installation, due to the prevail- 
ing idea of the surgeons and roentgen- 
ologists that the diagnostic \-ray machine of 
medium voltage is suitable to treat cancer 
The surgeons with whom I am acquainted 
recognize the post-operative treatment of 
cancer of the breast, the treatment of recur- 


rences, the treatment of abdominal fibroids, 
and post-operative malignancies of tlie ovarj 
by the medium voltage x-ray Cancer of the 
cervix when inoperable is referred to the 
radiologist if there is one available, other 
inoperable cancers are diagnosed as hopeless 
and the patient sent home without treatment, 
without reference to tlie radiologist, and 
with no knowledge on the part of the sur- 
geon of what might be done by x-rav or 
radium 

The cancer committee of the State Med- 
ical Society was formerly composed of two 
pathologists and a radiologist This com- 
mittee was interested in cancer, arranged 
a survey of the State by tlie American So- 
ciety for the Control of Cancer, and pro- 
moted education of the public Howeier, 
it was soon recognized that facilities for 
treatment were lacking This year, three 
surgeons were added to the committee but 
no progress has been made so far Radiolo- 
gists as a class are retiring, modest and im- 
mersed in the problems of their specialty, 
but I believe thev should take the initiative 
in the organization of the medical profes- 
sion for the control of cancer 


THE ROENTGEN DIAGNOSIS OF MASSIVE ATELECTASIS 

OF THE LUNG 

By J B JOHNSON, JI D Galveston Texas and 
C F CRAIN, AI D , Corpus Christi, Te.\as’ 


M assive atelectasis has been known 
for a long time, but it is the work 
of Pasteur, published in 1910, that 
has been the stimulus and the basis for the 
more recent investigations in tins field Such 
able essayists as Bowen, Lee, Tucker and 
his associates, and Coryllos and Bimbnum 
have presented experimental e\ idence w'hich 
does much to reveal the process of events 
which leads up to this interesting condition 


>Dr C F Cram 

Foundation at the time 


Fellow in RadioloKr Scaly Smith 
the paper w3j written 


However, in spite of much recent interest 
in massiv e atelectasis, there are, unquestion- 
ably, many cases which are incorrcctlv con- 
sidered as pneumonia. 

The term is applied to a condition of col- 
lapse of one or more lobes of the lung The 
cause of this collapse is generally accepted 
to be tlie complete occlusion of a bronchus, 
bv an aspirated foreign Ixidy within a bron- 
chus, or, as IS far more common a mucous 
plug The sv mptomatology will varv with- 
in wide limits from the "catastrophe of I ee 
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Fig S Same case as shown in Figures 3 and Fig 6 Lobar pneumonia, two dajs after on- 

4, mne days later The return to normal m set The signs of massive atelectasis arc present 

'medical ’ atelectasis is iisiiallj much slower than to a lesser degree 

in the post-operative type 


to the case which presents no symptoms 
whatever 

Physical examination will, m many in- 
stances, fail to reveal the true nature of the 



F,g 7 Same case as shown in Fignn 6 seven 
(lavs later 


process, particularly when the atelectasis is 
complicating or is complicated by anotlier 
condition The roentgen examination then 
appears to be tlie procedure of choice by 
which the correct diagnosis mat l>e estab- 
lished, but e\en tiie roentgen diagnosis is 
not a!ua\s easy and m many cases will he 
subject to debate and doubt Therefore, it 
belioov es the roentgenologist to he ever 
alert for tins condition and, as Bowen has 
repeatedh emphasized “to think atelec- 
tasis ” 

The salient roentgen findings in massive 
atelectasis <ire on the affected -ide a con- 
tracted thorax with a narrowing ot the in- 
terspaces the spine ciireefl from the affected 
side tile diaplir igni lield high and fixed, the 
heart trachea and niedi istmal structures 
dispi iced toward the iffected side ind a 
marked homogeneous deiisite torresjioiuling 
to tlie affeeted p irt 1 he ofiposite side of 
the chest will '•how an enl irgeinent of the 
thoracic eav it\ with .a widening of the mter- 
-paces a depression of the di.tphrigin and 
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Fig 8, Massue atelectasis The upper half 
of the nght lung is involved, with a small area 
m the medial third of the base, obscuring the 
right heart border The thorax is contracted 
the diaphragm elevated, and the heart and medi- 
astinum displaced toward the affected side 


an increased radiolucency of the lung Bowen 
describes a lateral excursion of the heart 
with respiration, a pendulum action, where- 
by with inspiration there is a greater dis- 
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Fijt 9 Same case as shown in Figure 8 only 
nvo days later The areas of pulmonary atelec- 
tasis have cleared, the other signs oi atelectasis 
ha\c abated, but there is a lobar consolidation 
in the middle portion 


placement of the heart toward the affected 
side, while w ith expiration there is a return 
to its originally displaced position He 
states that m no otlier condition is there an 



Fig 11 M issue atckct-isis irom a s>phihtic 

li^cinn ilintlt ihc hllu^ 
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Fig 5 Same case as shown in Figures 3 and Fig 6 Lobar pneumonia, two days after on- 

•t, nine days later The return to norma! in set The signs of massive atelectasis arc present 

‘medical” atelectasis is usuallj much slower than to a Iciser degree 

in the post-operatue type 


to the case which presents no symptoms 
whatever 

Ph3‘sical e>.ammation will, in many in- 
stances, fail to re\ eal the true nature of the 



F,g 7 Same case as shown in Figure o seven 
days laicr 


process, particularl} when the atelectasis is 
complicating or is complicated by anotlier 
condition The roentgen examination then 
appears to be tlie procedure ot choice by 
which the correct diagnosis niaa be estab- 
lished but eten tlie roentgen diagnosis is 
not always eas> and in many cases will be 
subject to debate and doubt Therelore, it 
behooves the roentgenologist to be ever 
alert for this condition and, as Bowtii has 
repeatedly emphasized “to tliink atelec- 
tasis " 

The salient roentgen findings in niassne 
atelectasis are on the affected ^ide, a con- 
tracted tliorax with a narrowing of the in- 
terspaces the spine ctiryed from tlie affected 
side the diaphragm held high and lived, tlie 
heart trachea and niednstmal structures 
displaced toward the affected side, and a 
marked homogeneous density corresjwiidiiig 
to the affected part The opjiosite side of 
the chest will 'how an enlargement ot the 
thoracic cavity with a wuleiiing of tlie iiiter- 
'paces a depression ot the diaphrigm and 
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Fig 16 Later film of same case as sliown in Fig 17 Autopsy specimen o£ same case as 

Figure 15, showing complete atelectasis on right shown in Figures 15 and 16 showing the pn- 
side mary carcinomatous growth in the bronchus 


Bowen says that atelectasis must be dif- 
ferentiated from lobar pneumonia, broncho- 
pneumonia, infarct, pneumothorax, sub- 
iliaphragmatic abscess, embolism, pleural ef- 
fusion, and fibroid tuberculosis Without 
doubt pneumonia will be the far greater 
source of error Coryllos and Birnbaum 
fi^ive compared atelectasis and pneumonia 
and have reminded us of the similarity of 
die two conditions, both clinically and roent- 
genologically Their views, though extreme, 
are interesting They conclude in their 
studies that etiologically atelectasis and 
pneumonia have a common basis, i e , the 
complete occlusion of a bronchus, the dif- 
crence being only m the type of the invad- 
'ng Organism, which will modify according 
fo the tvpe of organism, the sequence of 
ci ents following It is not within the realm 
diis paper to discuss these points, hut one 
cannot deny that there is a similarit) if not 
a relationship Iietween these two conditions 
0''en lias estimated that prohabl}' 70 per 
cent of the cases of so-called post-operatia e 
pneumonia are in reality cases of atelectasis 
‘ ''•de from an area of increased densita 
pneumonia, the eleaation of the dia- 


phragm on the affected side appears to be 
the most frequent sign common with atelec- 
tasis It IS infrequent to find a displace- 
ment of tlie heart, trachea, or mediastinal 
structures to the extent usually found in 
atelectasis, but a minor degree of displace- 
ment of these structures appears to be quite 
common With such striking similarity be- 
tween the two conditions, it becomes in- 
creasingly apparent that the roentgenologist 
should be on his guard relative to lobar con- 
solidations A distinction between the two 
IS prognostically and therapeutically of 
great importance, but it appears that there 
are cases which from the roentgenological 
standpoint are borderline 

Massive atelectasis is not likely to be con- 
fused with the otlier conditions which may 
gne rise to one or all of the roentgen signs 
of It The diaphragm is seldom found as 
high as in massne atelectasis, save m suli- 
diaphragmatic abscess or fibroid tuberculo- 
sis, differential diagnosis of either of which 
should not cause difficult} A slight dis- 
placement of the heart and mediastinum is 
treciuenti} found, hut otlier changes, or lack 
of changes accompaining it will U'-inllv 
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appreciable lateral excursion nf t^u , 
with respiratioa 

A typical and uncomplicated case nf -i- 
tSiris lirelrhood ol'etof HoT 

^ degree Any of these signs 
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CASE REPORTS 


PRESENTATION OF A CASE OF 
TUBERCULO-SILICOSIS 

ITS ROENTGENj P VTHOLOGICj AND MINERA- 
LOGIC FINDINGS 

By PHILIP H PIERSON D San pR^vNasco 

T UBERCULO-SILICOSIS is not an 
unusual condition by any means, but 
tins case presents certain interesting 
features which warrant its being reported 

(1) The man, aged 46 at tlie time of his 
death, April 13, 1932, had worked steadily 
as a dry driller in quartz dust from 1914 to 
1917 and then about one-third of the time 
duruig the next seven years When first 
seen in 1924, there was evidence of a tuber- 
culous infection in the right apex and hilar 
glands but no signs of pneumonocomosis 

(2) Serial roentgenograms were talen 
m 1924, 1925, 1928, 1930, 1931, and 1932, 
and, beginning with 1925, the gradual devel- 
opment of an extensive nodular infiltration 
was observed There was evident difficulty 
in differentiating whether this was due to a 
disseminating tuberculosis or to silicosis 

(3) Postmortem examination was per- 
formed and the nodules studied botli for the 
cellular reaction and for the presence of sil- 
*ca The latter, if found, is of \alue in 
establishing the diagnosis of silicosis Its 
presence indicates that the development of 
silicosis IS not dependent upon a prolonged 
or constant exposure, also, that e\en after 
exposure ceases the latent irritation mav go 
on and produce the final stages of disease 
ft IS often difficult to distinguish micro- 
'^oopicalK a tubercle due to silica alone from 
•111 earlv tulKrculous tubercle The expen- 
"lental uork of Gardner (1) (2) working 
"itli non-imnume and infected animals has 
'boun that tile follow mg criteria are helpful 
Sections should be stained lor tuber- 
^nietinies the\ ma\ be present but 
' B icult to luid It touud It IS evident that in- 


fection has taken place, but if not found, the 
reverse is not so Animal inoculation is a 
surer diagnostic criterion 

“(2) True caseation is present more otten 
in the presence of infection, while a hyahne 
degeneration and fibrosis are often the result 
of pure silicosis Here, again, degenerative 
changes w'^ith epithelioid and giant cells may 
be found in silicosis alone 

“(3) The stages in the development of both 
are quite similar Pure silicotic tubercles are 
composed, first, of clusters of epithelioid cells 
As these mature an increasingly heavy reticu- 
lum forms, and the cells become compressed 
and spindle-shaped so that the nodules resem- 
ble sarcomatous tissue Slowly, degenerative 
changes make their appearance at the center 
The fibers swell and stain deeply with eosin , 
later they become hyahne and most of the 
nuclei fail to stain The penpheral zone of 
lymphocytes, so common in tuberculosis, is not 
so well developed in silicosis The margin ot 
the nodule in the latter disease is generally 
more clearly defined and often demarcated b\ 
a definite layer of metaplastic cuboidal epithe- 
lium These are general leatures which mav 
or may not be present in any given nodule 
However, thej in general characterize the re- 
action which occurs apart from infection In 
cases in which tuberculosis is superimposed, 
there is a greater tendency for degeneration 
to occur and it is often granular rather than 
h} aline in its appearance” 

It IS known that dust particles are aspir- 
ated into the ductus aheolares and localize, 
particularly in those Ivmphatics about rigid 
‘Structures, such as blood vessels and bronchi 
where there is less motion than in the more 
flexible portions of the lung Tubercle 
bacilli onginalh localize m a similar wav 
The presence of eitlier of these foreign 
bodies sets up a reaction which cveiituallv 
becomes fiiirotic perhaps caseous and even 
calcified This fibrosis will frequenth dc- 
lav or retard a process which might other- 
wise be more rapid but its disadvantage is 
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suffice to differentiate between the existing 
condition and massive atelectasis 
A typical case of post-operative massive 
atelectasis is seen in Figure 1 This illus- 
trates all the cardinal points of the roent- 
genographic diagnosis Figure 2 shows the 
same case two days later 

Figure 3 illustrates the chest which clin- 
ically and roentgenologically was consid- 
ered massive atelectasis This case was not 
post-operative, but followed an acute bron- 
chitis Figures 4 and 5 show the same case 
two and nine dajs later, respectively The 
similarity of tins case to a frank pneumonia 
is evident on comparing it with Figures 6 
and 7 Figure 6 is the roentgenograph of 
the chest of a pneumonia patient tuo davs 
after the onset All the signs of an ate- 
lectasis are present but to a minor extent 
Figure 7 is the same case seven days later 
Figures 8 and 9 are of the same patient 
two davs apart Chnicallv the patient had 
a pneumonia, though die roentgenographic 
opinion on the first film was massive atelec- 
tasis This condition of the upper lobe 
cleared in two days’ tune, as an atelectasis 
might be expected to do, but coincident with 
this clearing there developed a consolida- 
tion of the middle lobe on the right side 
which roentgenographicallv ran the course 
of a pneumonia 

Figure 10 IS diat ot an atelectasis pro- 
duced by the aspiration of a foreign body 
a black-eyed pea, which blocked, completeh , 
the left mam stein bronchus No film is 
aiailable after the bronchoscopic removal 
Figure 11 shows an atelectasis in a case 
that clinically presented no clue as to the 
etiolog> txcejit a positive Wasserinann re- 
action of the blood Anti-s\plnlitic treat- 
ment was instituted and Figure 12 shows 
the case thirtv dae s later 

Fimire 13 shows a metastatic s-ireoma- 
tous deposit m the base of the right lung 
71,e eiolution ot this deposit is sien in Fig- 


ure 14, together with an atelectasis of tlie 
upper lobe of the right lung, due, undoubt- 
edly, to an occlusion of the upper lobe bron- 
chus by a similar deposit 

Figure 15 shows an atelectasis of the up- 
per portion of the right lung which dei el- 
oped m the course of two months to a com- 
plete massive atelectasis of the right lung 
The etiology waas obscure until, at autopsy, 
a primary carcinoma of the bronchus was 
revealed 

SUMMARY 

1 The salient features m the roentgen- 
ray study in massive atelectasis are men- 
tioned 

2 The similarity of acute lobar pneu- 
monia to massive atelectasis from the roent- 
genologic view'point IS discussed 

3 Films are presented representing dif- 
ferent types of atelectasis 
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, , = Innas ma^ not manifest its presence clinic- 

outcome IS tlie same, whether roentgenologically while engaged m 

antedates or follows the ° occnpatton, and several vears mav pass 

Many different forms of dust are rnhalea up 
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and the same reaction is not present m all of 
them For instance, coal dust (’) is far 
less damaging to tire lung than free silica 
The sue, shape, and sharpness of the 
spicules play important roles in tlreir reac 
tion The coal is probably more irritating 
and IS consequently “washed” out of tlie 
lungb, whereas the silica, w'lth less imme- 
diate irritation, remains and sets up the reac- 
tion mentioned above Hefferman (3), m 
his stud) of stonemasons, states that a nod- 
ular piieumonoconiosis does not occur in 
calcareous workers — those exposed to mar- 
ble, calc spars, various limestones, Portland 
stone, Bath stone, Caen stone, Hopton stone 
^uston stone, and so forth Free silica is 
found m quartz, quartzites, granite flint 
chert, millstone grit and sandstones in gen- 
cr.il Combined silica is present m traps 
schists slates, serpentines chrvsohtes horn- 
blendes, felspar, basalts as well as in all 
clavs Cil iss is composed ot combined silica 
It is quite evident then that a worker m 
silic i ol anv of the alxive-inentioned forms 
b irbnrmg particles of this substance m his 


after his leaving this work before the nod- 
ular reaction manifests itself 


CASE REPORT 

D P aged 46, married, was first seen at the 
S,°, ford Chest Chn.c Apr.1 17. 1924 By oc- 
erpattou he was a dry duller a <!»«» J”-' 

where he had worked for three year stead 1 
(from 1914 to 1917) and for 
of the t.me durmg the neat seven years In the 

latter part ol 1924, after 
the ehmc, he worked one month at the 
tape of drilling but never thereafter 
' ///;m..-He had been m good 

health active and stromr until six weeks pre- 
vious to the initial examination when he ex- 
tracted an acute respirator) mfectio < 
cold”-and three weeks Inter expectorated 
2 c e ot blood on four or five occasions Hi 
cough was drv he tired ensilv had a tevv mg it 
sweats and was somewhat short ot brea 
His ippetite and digestion were good and 1 
elimination normal He had no pains m his 

,hcst His best weight tour vears previoush 
cwvs 160 pounds his average weight was l.s 
md his present weight 146 pounds 

The patient’s past historv was negative and 
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tliat ail increasing wall of fibrosis excludes 
the phagocytes which carry off infection and 
debris If the inhalation of dust is not too 


or roentgenologicaliv, and thereafter its 
further deielopment may be slow WTien 
the blocking of the hmphatics or truheo- 



Fig 1 (lifter lift) Pure silicosis O) from left upper lolic Central zone 
IS hj^inc rattier than necrotic It is rather sharpl> demarcated with the pcriph 
oral zone composed of small round cells and fibroblasts (X200) 

Fig 2 (ufftr right) Earlj localization ot foreign material about blood sesseN 
and bronchi left upper lobe This accounts for the linear t>pe of scirring 
seen before nodular areas appear in the roentgenogram (X 50) 

Fig 3 (loh'ir lift) Infection and silicosis right loner lobe Caseation still 
\er> slight fibrosis is marked (X50) 

Fig 4 (louer right) Case-atioii predominates over silicosis right lower lobe 
Ver> light reiiair evident This is the onI> section m which tubercle bacilli 
were louiid in tissue (X 50) 


inatibne or continuous and it the tndmduai's 
reaction to his tuberculosis is l.norable tlie 
deeelopment Ot the hbrosis ma% be so slow 
dnt It takes \ears to be* eudent, clinicall> 


broiidinl gl iiids eeentualh becomes com 
plete tlie penjilieraJ lesions are likel> to de- 
velop more rapidlv and de ith tikes place 
i'roii) this It c m be seen tb it, iii geiier il, the 
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Fig 8. Film made in 1928, 


Conclusions It seems likely that tuberculo- 
sis has become more widely disseminated 
throughout the lungs 

Progress Notts — In July, 1928, he reported 
as feeling well and weighed 151 pounds 
Physical examination then showed some dull- 
ness over both apices, with harsh breath 
sounds over the right apex but no rales were 
heard 

X-ray ciaiiniiation (July, 1928) — The 
cloudiness and mottled density previously 
noted are more widespread through the lungs 
than the} were at either of the previous ex- 
aminations, so that at the present time there 
>s scarcely aii} portion of the lung field on 
cither side which appears normal 

Coiielusions The cloudiness and mottling 
•n the lung fields might be attributed to pneu- 
nioiUKoniosis but when studies ot the develop- 
ment ot the case since April 1924 are made 
n sicnis much more likeK that the diagnosis 
(11 disseiiiiinteii tuberculosis is the correct one 

Proi/rtss \oliS — \t this time tlic mtricu- 
taucous tuberculin test with 1/10 mg OT 
"aa iicg ituc 

In \pnl 1929 his weight was 1^1 pounds 



Fig 9 Silica crystals recovered from lung Pho- 
tograph made in June, 1932, showing fragments, 
with ash particles, of which there were two quarts 
(X 120) 

he was feeling well, and had less cough than 
usual Physical examination of his lungs 
showed a lag of the left chest and some muscle 
spasm on the same side Breath sounds were 
harsh over both apices A few scattered rales 
were heard over both bases onl} His sputum 
showed no tubercle bacilli 

He w'as seen on Februar}'^ IS, 1930, and did 
not feel so well He tired easil} and felt fever- 
ish in the attemoon He had some cough but 
almost no expectoration He had been work- 
ing on a ranch His weight was 153 pounds 
His lungs showed the same ph}sical signs as 
betore Intracutaneously 1/10 mg OT pro- 
duced onl\ a mildlv positive reaction A. chart 
showed that his temperature had been 100° F 
on two or three da}S and his sputum showed 
tubercle bacilli for the first time 

Y-rav I raiiiiiiatiuii (Ftb IS, 1930) — Since 
the last examination there has not been a great 
deal ot change in the appearance ot the chest 
except that the disseminated areas appear to 
stand out a little bit more distincth Most ot 
the iinolveiiient is in the right upper and mid- 
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Fig 6 Film made m Apnl, 1924 


his family histor}' showed no exposure to 
tuberculosis 

Physical E vamination — Well developed and 
nourished Teeth, tonsils, glands, and heart 
withm'normal limits The lungs shoived some 
wasting in the left apex and a slight lag on 
breathing Breath sounds were bronchial in 
character at the right apex but no rales were 
heard, even with cough Abdomen and ex- 
tremities normal 

Laboratory Tests — Blood Wassermann was 
negative Blood count Hemoglobin, 72 per 
cent, w'hite blood cells, 8,000 (differential 
count polymorphonuclear cells, 72 per cent 
lymphocytes, 27 per cent transitionals, 1 per 
cent) Urine was normal except for a slight 
trace of albumin Sputum showed no tubercle 
bacilli 

X-ray e raminatioii ( -Ipril 19, 1924) — "The 
nb case is tairly S3mmetrital with a slight 
compression of the lett top apparentl> due to 
a slight scoliosis in the upper thoracic spine 
There are well-markul pleural scars across 
both apices and within the right apex there is 
an area of pneuinonn. density with mertased 
densit\ in the broiahial tree hranehts and 



Fig 7 Film made m 1925 


with altogether the characteristic x-ra\ ap 
pearance of tuberculosis Both lung roots are 
abnormall} heavy and die right hilus ineludes 
a large calcification There is thickening ot 
the pleura between the lobes ot the nght lung 
The heart vessel shadow is not remarkable 
“Conclusions Tuberculosis, verj marked, 
in the right upper, and probably present also 
in the left apex and both lung roots ” 
Progress Notes — After hospitaliz itioii for 
two months the patients W'eight increased to 
152 pounds In October 1925 he was doing 
a full dae 's work as a tami laborer and liis 
weight was 147 He complained of some 
cough and dyspnea his plnsieal signs were 
as betore 

Y-rav e raiiiiiiation (Oet 5 1925 ) — There 
IS a slight hut definite irregular eloudnig 
throughout both lung fields i geiierali/ed in 
vohement whieh was not noted a \ear and a 
halt ago On review of the old films hou 
ever It IS seen that there was at that time i 
taint suggestion ot the same eloudnig at least 
III the right lower lobe Tvidenee ot coiisoh 
dation at the right apex persists and the let! 
apex IS still onlv gray 
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density which suggests cavitation No other 
cavities are noted 

Conclusions In spite of the historj^ of old 
tuberculous infection in the apices, and in 
spite of the rather rapid development of the 
disseminated densities, the character of the 
lesions as shown by the x-ray examination 
suggests that the patient’s condition is largely 
due to pneumonoconiosis and not to dissemi- 
nated tuberculosis Of course, there is un- 
doubtedly some tuberculosis present as well, 
and the suggestive cavitation on the left side 
IS probably tuberculous 

Progress Notes — In February, 1932, he 
went to a county sanatorium, where his tern- 


then treated with hydrofluoric and sulphunc 
acids and ignited, the loss being taken as SiO, 

CONCLUSIONS 

1 Silicosis in this case did not make its 
appearance roentgenologically or clinically 
until after a period of five or six years of 
mining, a total time of ten years from the 
beginning of the patient’s exposure to silica 
dust 

2 Its progress is noted m serial roent- 
genograms taken over a period of seven 
years 

3 Pathologic study shows that most of 
the lesions were due to combined silicosis 


ANALYSIS 


Left Base 


Dry sample (grams) 0908 

Ash (grams) _ 00456 

SiOi (grams) 00178 

Ash m sample % S 03 

S 1 O 5 in sample % 1 96 

S1O3 m sample % 390 


perature ranged from 99 to 100° He steadily 
became worse and died April 13, 1932 
Autopsy — Sections were taken from several 
parts of the lungs and the pathology showed 
all stages, from what appeared to be pure sili- 
cosis to areas where tuberculosis dominated 
the lesion The accompanying illustrations 
show characteristic sections Sections were 
removed from each apex and base and were 
anal) zed b}^ a mineralogist for the presence of 
silica The following is his report 
Diti-iiiiinatioii of Silica in Lung Tissue — 
The samples to be analyzed, which uere sus- 
pended in salt solution, were squeezed as dry' 
as possible between paper towels, cut into 
small pieces, and dried to constant weight 
(about 6 hours) at 70° C They' were burned 
and Ignited 111 a 100 c c platinum dish over a 
Meker burner, and the ash weighed Since 
sulphuric acid was necessary' in the subsequent 
treatment with hydrofluoric acid, the ash was 
treated with sulphuric acid and again ignited 
the resulting weight (w'hich differed only' 
dighth from that ot the untreated ash) being 
used in caleulating siliea content fhe ash was 


Right Base 

Left Apex 

Right Apex 

1322 

2160 

0883 

1 130 

0 0637 

00801 

00341 

0 0542 

0 0267 

00286 

00124 

00215 

482 

3 70 

410 

480 

202 

1 32 

149 

130 

419 

35 7 

364 

396 


and tuberculosis and their general reaction 
m the lung was very similar 

4 The spread of tuberculosis took place 
only'' when the fibrosis due to the two condi- 
tions had interfered with the normal phag- 
ocytic reaction 

5 The fact that silica was basically re- 
sponsible for this appearance is shown by 
the fact that approximately' the same per- 
centage of silica IS present in all parts of tlie 
lung 

6 This case presents an industrial prob- 
lem In cases in which silica has been in- 
haled the roentgenogram may not show' the 
reaction to it for some time, and, hence 
liabilit\ ma\ be determined onI\ after a 
waiting period has passed 

niBLIOGlL^PHY 

(1) Gardner I eRoy U Tuberculous Infection 

and Tuberculosis as Modified bj E\peri- 
mental Pneumonoconiosis Tubercle 1924- 
5 \ 1 443-453 

(2) Idem Personal correspondence 

(3) Hefferman, Patrick Pneumonoconiosis 

with Special Reference to Stonemasons 
Tubercle Fel. 5 1932 Mil 193 198 
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Fig 10 Film made m 1930 Fig 11 Film made iii 1931 


die lobes, and in the left upper lobe, leaving lungs, some dullness over both upper lobes, 
the lower lobes relatively clear, but probablj' and a tew fine rales over the upper lobes on 
not absolutely tree No tubercle-like areas are both sides, the right more than the left His 
seen m the region ot the spleen, therefore, this temperature record showed no tever aiul his 
has been a tuberculosis disseminated through blood sedimentation curve was that ot a quics- 
the lymphatics, rather than a miliar)^ tubercu- cent case His sputum was negative tor tu- 
losis, spread through the blood stream bercie bacilli On Sept 22 and again on Oet 

Conclusion Disseminated tuberculosis, 22 1931 he reported as having pains on both 
which has not advanced in the past year and sides of the chest w ith deep breathing A dr\ 
a half cough was present and he was more easiK 

Progress Notts — He then spent fourteen tatigued His weight had fallen to 144 pounds 
months at the Hillcrest Sanatorium, where Ph}sical examination showed some dullness at 
another sputum examination was positive both apices with a lew fine crepitant riles 

While there he had a small hemorrhage The over the left apex posteriorh There were 

medical examiner of the sanatorium stated distant breath sounds and a few pleural erepi 
that the physical examination showed ‘ver\ tations in his left axilla and a pleural rub near 
indefinite signs in his lungs impaired reso- his right hilus posteriorh His sputum was 
nance on the right to the second nb impaired positive for (uberele bacilli 
breath sounds with indefinite signs of cavitj \-ra\ liamination 19tt) 

at the second dorsal spine on the right, but no Smee the last examination there has been iii- 

rales were heard" erease in distribution and si/e oi the disseiiii- 

The patient re pKirted again on Maj 19 1931 nated areas ot deiisite so that (iracticall) the 

sa\ing that he had a slight cough and expee- entire lung field now |>re seats i suowllike iji 

toration no night sweits teeer or tatigue pearanee The ealcifiealion it the upp r riglit 

but some indefinite pains in his ehest Plnsieal lung root has not ch,-iiged Peliiiid thi left 

examination showed restrieted motion in both lourth rib there is a small area ot deereasid 
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IS soft and there remains only a small scar 
The glands show no enlargement and after a 
jear and a half the patient seems in good 
health 

Case 2 This is a case of basal-cell epithe- 
lioma of the eyelid in a man 81 years of age 

History — The lesion on the left eyelid made 
Its appearance about three months before the 
date of my examination on Dec 6, 1932 It 
seemed to be a small pimple and was treated 
by the man’s family physician with ointments 

Upon examination it was seen to have 
grown to an elevated mass measuring 2X2 
cm in diameter, with a necrotic center and 
overhanging edges A diagnosis was made of 
basal-cell epithelioma Before begmnmg treat- 
ment a photograph (Fig 3) was tjiken of the 
growth 


Treatment — Under local anesthesia by 
butyn, fulguration was done of the necrotic 
center and under the edges, down to the 
meibomian cartilage This was followed by 
what amounted to about three erythema doses 
of x-rays (9-inch spark gap, 4 ma , 0 5 mm of 
Al, 10-inch distance, 15 mm ), during which 
the eye was carefulty protected with heavy 
lead foil X-ray treatment was repeated on 
Dec 13 and again on Dec 27, a total of seven 
erythema doses being given Following each 
treatment the area was touched with mercuro- 
chrome 

When the patient was last seen (Fig 4), 
four months after the mitial treatment, the 
area appeared to be completely healed, the skin 
was normal, and there remained onl)' some 
conjunctivitis 


ANNOUNCEMENT 


The papers read before the Congress have 
been divided on an equitable basis between 
the publications of the American Roentgen 
Rjiy SocieW and the Radium Society and 


the Radiological Society of North America, 
and Radiology expects to publish a consid- 
erable number of them during the coming 
year 
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BASAL-CELL EPITHELIOMA TWO 
CASE REPORTS 

By JOHN S DERR, MD, Frederick, \L\r\u\\d 

Case 1 This is a case of basal-cell epi- 
thelioma ot the hp, treated with combined 
electrocoagulation and x-ra\s The patient 


scopic examination would not alter tlie indica- 
tions tor treatment, none w'as made There 
were no palpable glands m the submaxillar\ or 
submental regions Before treatment was be- 
gun, photographs were made of the growth 
(F>g 1) 

Treatmuit — After anesthetization b\ a 



Figs 1 and 2 (above) Basal cell epithelioma of the lip showing lesion and 
end-result after treatment (Case 1 ) 

Figs 3 and 4 (bLtoio) Basal-cell epithelioma of the ejelid, showing end 
result (Case 2) 


was a w'hite male, aged 66, who came for 
treatment June 27, 1931 

History — About a jear previous to exami- 
nation, while the man w^as being shaved, the 
barber, with his finger nail, cut the patient’s 
lower lip The abrasion did not heal prompth , 
and W'as treated with ointment A grow'th then 
began in the wound which gradually increased 
m size until it covered practicalh the whole 
lower hp and hung over to the erease ot the 
chin , upon examination, it measured 5 X X 
1 05 square centimeters 

Eiaminatwn — The mass showed ulceration 
ot the surtace of the mueous membrane ex- 
tending down inside the lip although the mass 
of the growth whieh hung tar below its at- 
tachment was not uleerate-d 

Dta<ji:osts—h had all the appearance oi a 
basal-cell epithelioma, and since a niiero- 


hypoderinie injeetion ot 1 per cent butjii a 
considerable portion ot the growth was de 
stroved by electrocoagulation at the first sit 
ting This W'as followed b} cross-firing with 
x-rajs, the technic being a 9-mch spark gap, 
4 ma , 0 5 mm A1 filter, 9-inch distance The 
mouth was protected with lead tod in the m 
side of the lip The total time of this first 
treatment was 20 minutes 

A second x-ra\ treatment was given on the 
hp while the glands of the ncek were four 
times cross-fired m three direetions using a 
filter ot 6 mm of A1 The estimated dosage 
to the h]> was five erethema doses 

Etsult — Attera moderateK severe loeal re 
action the healing was progressive and con 
tinuous 1 our months alter the first ex imin i 
tion a second pliotograph (fig 2) was taken 
sliowing a comjilete reditetion ot the growtli 
\t present the inueous membrane oi tlie hji 
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the public that medical training is not essen- 
tial In many instances, physicians them- 
selves patronize lay laboratories, thus foster- 
ing them Often lay-controlled laboratories 
hire physicians to sign their reports while 
the actual work, even the interpretations, is 
done by lay persons This constitutes some- 
what of a problem in certification 
Since most of tire branches of medicine 
look to the specialty of radiology for im- 
portant aid in diagnosis and treatment, the 
careful certification of qualified physicians 
should be made to protect the patient and 
the profession A powerful influence in the 
regulation of those qualified is, of course, a 
membership in special radiologic societies 
The societies immediately bar the lay prac- 
titioner and, to a certain extent, the phy- 
sician who has not had adequate training 
and experience, they do, however, admit 
men whose major work is in other special- 
ties This is notably true of some surgeons 
who also use radiology It is obviously dif- 
ficult to know where to draw the line, since 
it IS certainly admitted that a physician may 
be proficient in more than one specialty 
The American Medical Association has 
assisted in placing the specialty of radlolog^'^ 
on a par with the other specialties through 
its hospital work Requirements regarding 
radiologic service are included m essentials 
for registered hospitals, hospitals approved 
for internships and hospitals apprmed for 
residencies m specialties 
In 1928 the House of Delegates of the 
American kledical Association recened re- 
quests from sections on radiologv' of se\- 
eral medical societies for supen ision of 
lalioratories of roentgenology and radiologx 
‘'iniihr to that already established m er clin- 
'cnl lalxiratones The request was granted 
^ud a committee of radiologists outlined the 
plan of procedure Essentials were esta1> 
bflied and an adequate questionnaire w'as 
Emulated and distributed After carefvil- 
' '^b'-ckiiig eaeh candidate in the biographic 

niL'^ nnrl -- 1-1'- 4 


tion from advisers (who are outstanding 
radiologists m various sections), a tentatme 
list of physicians conducting approved lab- 
oratories or departments of radiology or 
roentgenology wms published on May 23, 
1931 The Council will maintain this list 
as an active part of the work Additions 
and revisions will be made from time to 
time, suggestions for changes and consid- 
eration of new applications will go on con- 
tinuously Co-operation by the men in the 
specialt}' has been excellent and must con- 
tinue in order that the work may be of 
optimum value 

The committee of radiologists logically 
places stress upon the personnel of an ap- 
proved department of radiology or roent- 
genology The director and other physi- 
cians in the department are considered con- 
sultants by the profession, and, as consult- 
ants, they are practising medicine and 
should be licensed in the State m which they 
do their work 

The Council has understood from the 
\ ers' beginning, and has advocated the prin- 
ciple that the practice of radiologs and 
roentgenology is the practice of medicine 
It has followed this principle m the inter- 
pretation of the essentials, m the prepara- 
tion of its lists, and in every opportimiW 
that it has had to express itself on this point 
to the entire medical profession 

The Council requires that roentgen-rav 
facilities and records shall be adequate 
Publications containing the requirements as 
well as seieral other pamphlets on radiologic 
ser\ice in hospitals ha\e repeatedly been 
sent to e\er\ hospital m the United States 
and ha\e been in use for mam vears The 
essentials of a hospital approied for resi- 
dencies in specialties hai mg tlic same re- 
quirements except m cases in which the spe- 
cial training is m the field of roentgcnolog\ 
bare been sent to seieral hundred hospitals 
that liaie applied for approial for residen- 
cies in specialties 

. t _ 
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Contents of RADIOLOGY copyrighted by the 
Radiological Society of North America 

PROBLEMS IN CERTIFICATION OF 
RADIOLOGISTS" 

The Bidietin of the American Medical 


— — •= — =* — — “== holds himself out as a radiologist or roent- 

Leon J MD Editor genologist, thus the pseudo-specmhst m 

Bundy Allen. M D Associate Editor roentgenology appears Dr J B Herrick 

— — states m an article appearing in The J onrital 

Contents of RADIOLOGY copyrighted by the that, “when the profession fails to keep the 
Radiological Society of North America ideal of benefit to the patient before it, prac- 

tice will degenerate and will be in essence 

PRORTEMS IN CERTIFICATION OF dishonest” It may possibly be construed 
PAniDT OGISTS" ^ dishonest to hold oneself out as having 

superior knowledge and training in a certain 
The Bulletin of the American Medical j^janch (which is often the impression re- 
Assoctation recently reported that approvi- by the public) when training Iw'- not 

raately 40 per cent of recent graduates limit actually been consummated That danger 
their practice to a specialty and another 40 attaches to the physician who is specialist in 
per cent are giving particular attention to who is poorly prepared, and 

a specialty Undoubtedly a great many of j^cks proper graduate study and broad e\- 
tliese physicians do not have the desired penence 

qualifications This is true m the specialty Objections to too much specialization arc 
of radiology as it is m most otiier specialUes evidenced m die literature of the past cu 
According to the directory, 1.783 physi- ye^rs and should constitute an argument in 
Clans limit their practice or give special at- f^^^r of certification of those ^ 

tention to radium therapy and roentgen- who have the proper qualifications 
ology This group occupies the eighth ^,^^3 mam are not against the m t 

If. in numLrs of physicians m the ,,t.on of specialization f- this pro^- 
twenta^-five specialties listed The youngest ,„evitable, !)ut are directed 
soecialty already embraces 3 7 per cent of -appointed or pscndo-specia is . w 
rptys.aLs des,g.a..ng to, selves as o, no posWa<l«a-s es 

ThtSdency ol recent graduates to elect eld of t 

rather than general practice is ^.j^py attractive to the recenr g 
^^!mrtant m our consideration Medical to the ambitious la> person 

importan evidently imbued with mechanical deuces ire 

students “-f f nrn,ed,c,ne ,s so “ ™ To d,e uu.ntonntd ' 

r.e"ttor;erso„ can 1, ope » j;./., „..,e 

the whole subject, and, therefore ,3 necessary ^ ou kno\ p 

iis::::::;:: isssisr ? 

(jr -Lrto -- s£C",ai touT:!“ :::;r 

U..O a trad, and .« -rr, .n 
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PAST-PRESIDENT BYRON H 
JACKSON, M D 

The term of office which ended with the 
Congress of Radiology in September has re- 
vealed the able leadership of Byron H Jack- 
son, M D , of Scranton, Pennsylvania In- 
timately acquainted as he is with the execu- 
tive acts and scientific progress of all the 
radiological societies, Dr Jackson’s official 
acts and personal influence have contributed 
to the development of new apparatus, to 
clearing up what has come to be called “the 
tube situation,” to promoting a spirit of fel- 
lowship among radiologists, and to the ex- 
tension of education m radiology in medical 
colleges 

In addition to a genius for friendship, 
Dr Jackson has in a high degree the power 
of inspiring confidence in his associates To 
tlie honorary posts already filled by him, he 
has now added that of Past-President of 
the Radiological Society of North America 
'Vlso, he has been chosen as a six-year mem- 
ber of the Qualifying Board, upon which he 
represents the American College of Radi- 
ology This Board will act in an advisory 
capacity to standardize the education of 
those who would specialize in the practice of 
radiology 


RECOLLECTIONS OF THE AMER- 
IC VN CONGRESS OF RADIOLOGY 

The first American Congress of Radi- 
olog\ what IS the verdict^ Was its ob- 
ject achieved^ Did it come up to the ex- 
pectation of Its creators and of its mem- 
bers^ Has it paved the way for a unified 

nictting of all the interested bodies 
in llic near future? 

do the writer, these questions can all be 
'"i^’Wered ,n the affirmatue 

Ihe Congress will hkeb mark an epoch 
111 IIil ili \ 


tinent No yearly meeting has ever assem- 
bled such exhibits either of clinical material 
or apparatus, indeed, a five-year advance 
would seem to have been made It is said 
to have been the largest of its kind and to 
represent adequately the rapid progress be- 
ing made m radiology 

As to its practicability there can be no 
argument Socially it was all that could be 
desired From an economic viewpoint, it 
saved many members the time and expense 
of tivo journeys 

The American manufacturers of appa- 
ratus of all standard types, equalling or per- 
haps surpassing any made in the world, were 
represented by splendid collections, which 
were of distinct advantage to the radiolo- 
gists present The N V Philips Companv, 
of Eindhoven, Holland, brought over an ex- 
tensive exhibition of their products 

It IS to be hoped most sincerely that those 
who direct the policies of the various radi- 
ological bodies will seriously consider the 
question of a feasible simultaneous group 
meeting Such an act will earn the everlast- 
ing gratitude of all concerned If one mav 
venture a suggestion, these proposed annual 
meetings could well be held in the fall as 
far removed as possible both in time and 
place from the annual meeting of the A^mer- 
ican Medical Association 

The Queago Congress will live in Inston 
Its official program the book “Science of 
Radiology^” — its portrait catalogue rentable 
reference works of the highest order will 
serve as treasured mementoes The com- 
mittee in charge catalogued the exhibit ade- 
quateh, while the rare books were renewed 
in an interesting style 

Much credit is due the committees whose 
untiring w'ork made the Congress possible 
and under whose capalile management it 
functioned so smoothir To Pjeiijamm H 
OrndofF, MD especial acknowledgment is 
due 

\ , ^ r r ra 
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interns are that the department be equipped 
for at least roentgenographic and roentgeno- 
scopic procedures and be directed by a ph\ - 
sician-roentgenologist who is properly quali- 
fied for tlie work which tlie department pur- 
ports to do Records must be on file m the 
department, and copies should be filed wnth 
tire clinical charts The Council has never 
endorsed a hospital or other medical institu- 
tion in an} w'ay when it was knowm that lav 
specialists w'ere employed for roentgen-rav 
interpretation or therapy 

While no revolutionar}’ changes could be 
expected in so short a time, w^e can be sure 
that much has been done by w^ay of educa- 
tion tlirough constant publication of require- 
ments, their enforcement, so far as reason- 
ably possible, and through first-hand inspec- 
tion of over a thousand hospitals and labor- 
atories 

Doubtless tire chief reason radiologists re- 
quested an investigation and the publication 
of a list of those found competent was the 
tendency of unqualified individuals, both 
medical and lay, to hold themselves out as 
specialists in radiolog} Many problems are 
imolved m making up such a list, a few of 
which I shall mention 

1 Should the list be comprehensive and 
embrace all men trained in roentgciiologv 
'ivhcthcr or not they arc available to the gen- 
eral profasion for consultation^ 

If it IS to be a complete list physicians 
in the A.nnv Naiw Veterans’ Administra- 
tion United States Public Health Ser\ice 
medical colleges and lanous goienimental 
laboratories should I>e included These phr- 
sicians are specialists to the same degree as 
those who aic offering their sen ices to the 
general pr<'fession in commercial hbora- 
torie'' or .lospitals 

2 Ij tlu list IS to include all 'lelw qiial- 
tfv ngardU'^'i of portion, should it he con- 
structed in such a vav as to designate those 
nho offer their sen tees to the profession 
and those v’ho are m admimstratn e capaci- 
tn f or in noserunieiital sernce^ 


3 Should the list of radiologists and 
roentgenologists include the nanus of nun 
who designate other specialties for them- 
selves in the dmencan Medical Directory^ 
The American Medical Association Ins 
not vet set the precedent of allowing a phy- 
sician to designate himself in the directory 
under more than one specialty It W'Oiild 
seem to be inconsistent for a physician’s 
name to appear on a list of radiologists and 
at the same time to be under some other 
specialty There are a miniber of applica- 
tions from physicians who have designated 
their specialties as other than radiologA, 
such as surger}', internal medicine, or clin- 
ical pathology They may devote from out 
to four hours a dav to radiologic work and 
quail f} in training and experience, but a 
substantial amount of their time is devoted 
to, and their mam interest lies in, another 
specialty While these men are wortliv of 
favorable consideration, in order to lx con- 
sistent it may be necessary that their desig- 
nation in the directory be changed to radi- 
ology 

4 Should physicians employed by lay 
organisations be considered^ 

The mam objection m the consideration 
of such candidates is tliat too often laj- 
controlled laboratories use unfair methods 
of advertising and price-cutting 

Witliout doubt tlie Council’s work will 
ha\e, and has had a good effect on this 
situation, but the work of establishing re- 
liable lists and of checking the la) men and 
other incompetents has only Ixgun 

The Council appreciates the splendid co- 
operation of the men in roentgenologe and 
radiologi who ha\e made this sur\c\ i>ossi 
ble It IS esptci.dlv grateful to those men 
who sene as the adusore committee m the 
\arioiis sections fhest men hive elieer- 
fiilh lent tlieir efforts and time to the Conn- 
ell to obtain first-hand iiitormation comerii 
ing applicants tor If-tmg 

O V \M)Ji(sr\ MD 
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autopsy show cd 1 in 10 deaths to be due to pelvic 
cellulitis, a 10 per cent rate. 

Therefore, in performing suprapubic cystotomy 
with his techmc, which establishes adequate drainage 
of the space of Retzius and the wound, perivesical 
suppuration can be prevented, and is not and should 
not be the predominant dangerous complication and 
the prime cause of death 

Davis H Pardoll, M D 


PEPTIC ULCER (THERAPY) 

Traumatic Ulcer of the Duodenum and Stomach 
Burrill B Crohn and Julius Gerendasy Jour Am 
ifed Assn , May 27, 1933, C, 1653- 165a 
German and French literatures are replete with 
illustratuc examples and references and not only 
recognize the existence of this entity, but describe 
in detail the modus operandi of the trauma, the clin- 
ical manifestations that accompany the formation of 
the lesion, and the clinical course of this unusual 
ulcer syndrome A woman, aged 45, with no history 
of previous digestive disturbances or complaints, was 
violently thrown out of a seat of a bus, catapulted 
across the aisle, so that the epigastric area of the 
abdomen forcibly struck a projecting edge of the 
opposite bench She complained of the pain but was 
able to proceed to her home The next morning she 
felt a less severe epigastric distress , on evacuation 
of the bowel she noted that the stools were black. 
Two days later, she felt nauseated and vomited a 
large quantity of blood Upon the woman being 
removed to a hospital, the hematemesis was repeated 
several times, associated with melena. The subse- 
quent course of the case has been characteristic of a 
tjpical duodenal ulceration Roentgenographic stud- 
ies corroborated the presence of a duodenal ulcer 
After a two-year period the persistence and seventy 
of the symptoms brought up the question of surgical 
intervention 

V comprehensive review of the literature leads to 
the conclusion that traumatic ulcer of the stomach 
and duodenum docs exist. 

C G Sutherland, M D 


R/VDIUM 

Poisoning from Drinking Radium Water Alex 
amkr 0 Getthr and Charles Norris Jour Am 
4ul Assn Icb U 1933 C, 400-402 
The case described is the first on record to be 
wgnosed correctlj as radium jHiisoning caused b> 
rinkiug radium water, in which the autopsy and 
^'lalysis of the tissues corroborated the diagnosis 
v paticm, aged S2 had been drmkuig a water 
'^'d to contain 2 micrograms of radioactive sub- 


stance in each 60 c c bottle, and had consumed 
about 1,400 bottles Dunng the few months he was 
in the hospital the air he expired was found to be 
radio-active Four weeks before death a part of the 
jaw, which was necrotic, was removed by operation. 
The autopsy revealed necrosis of the jaw bones, 
swollen kidney cortex, cerebral abscess of the right 
temporosphenoidal lobe, moderate coronary sclerosis 
of the aorta, and marked hyperplastic bone marrow 
(regenerative type) (bright red bone marrow) The 
heart, liver, lungs, spleen, and kidneys and portions 
of the femur, vertebras, ribs, jaw bone, and teeth 
were taken for analysis The preparation and exam- 
ination of these tissues are taken up in detail The 
presence of radium was proved by both the electro- 
scopic and the photographic methods The total 
amount of radium in the entire body was 73 66 mi- 
crograms 

C G Sutherland, Af D 


STOMACH (ROENTGENOGRAPHY) 

Primary Actinomycosis of the Stomach Report 
of Case. Alexander W Blain Jour Am Med 
Assn., Jan 21, 1933, C, 168, 169 

No cases have been reported in this country, while 
apparently there is but one authentic case in the 
European literature A Scotch die-maker aged 37 
years, had served for 5 years m the tank forces of 
the British Army, had been gassed several times, 
and had had shrapnel removed from his arms, legs 
and head in 1914 and 1919 Following the War he 
had worked at repairing trucks in a factory He 
came directly from Europe to America Five 
months’ history of epigastnc pain and gas on the 
stomach was given the symptoms being pain one 
hour after eating, relieved by food or baking soda. 
Roentgen studies showed deformity of the stomach 
with some delay at the pylorus but no definite ob- 
struction The interpretation was chronic gastric 
ulcer Subtotal gastrectomy was done microscopic 
examination of the specimen showed a chronic gran- 
ulomatous reaction with dense lyunphocy tic and 
plasma cell infiltration necrosis, suppuration and ab- 
scess formation Post operative condition was poor, 
was readmitted a month after discharge with suh- 
plirenic or hepatic abscess He was discliarged 
again and was quite well tor a time but three 
months later diarrhea developed with c.\treme eimci- 
ation and cachexia He died the day following rc.ad- 
mission and autopsy showed abscess nodules in the 
liver cxliibitiiig the characteristic honeycombing ot 
actmomvcosis Serial sections of the original sections 
from the stomach were made and in about 300 
slides a dozen were found in which the ray lungtis 
couhl be identified 

C G SUTHhRLVXI) M I) 
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shadow of definitely incrtasvd density when cum 
pared with the shaft In fi\e cases on the other 
hand, as time progressed more and more mottling 
developed distributed irregularly throughout the 
proximal fragment In two cases a wcli-pronounccti 
wedge-shaped area of localized rcsorptive rarefac 
tion extended inward with the base of the wedge 
at the fovea. Except for this area, the densitv of 
the remaining portion of tlic proximal fragment was 
increased 

In the IS cases m which non-union resulted earh 
beginning absorption of the femoral neck was noted 
Subsequent roentgenograms taken at regular inter 
vals m each instance showed that, once resorption 
in the area of the neck began, it progressed until 
the entire neck had disappeared Later the fractured 
surfaces became capped by sclerotic bone, which 
showed in the roentgenograms as hues of dcfimtel) 
increased density The author concludes tint the 
ligamentiim teres carries a dcfiiiiic hlood supply to 
the head of the femur regardless of Ihi. age of the 
subject This hlood supply is a definite factor m 
mamtammg the nourishment of tin. head of the fe- 
mur in cases of mtracapsuhr fraclnrv Opcntions 
for repair of non-union in the neck of the femur 
should be planned and executed m a manner wliicli 
will not disturb or injure the vessels coming through 
the ligamentum teres nor should forugn materia! 
approximate too closely the foveal area, 

Charles G Suthu«axu, MD 


FRACTTURES (THERAPY) 


Circulation of the Head and Neck of the Femur 
Its Relation to Non-union m Fractures of the 
Femoral Neck. W Eugene Wolcott Jour Am Med 


Assn , Jan 7, 1934, C, 27 
Since the appearance of Santos publication in 
1930 a careful study of all x-ray films has been 
made in 79 cases of fracture of the hip In no in- 
stance was there roentgen evidence of necrosis of 
the head or neck of the femur among 38 inlertro- 
cliantcric fractures Ihroughout the eaitire number 
of roentgen examinations m these cases, the rela- 
tive density of the fragments ol the head ami neck 
seemed to remain constant with that of the shaft 
Of tile mtmcapsular group however, in 11 cases in 
winch nonunion existed, dvfin.le changes m the 
relative density of the free h«d and f 

were seen In six ot these the umoral head c isl a 


'IHC PELVIS 

Suprapubic Cystotomy and the I'rvveutioii of I'el 
VIC Cellulitis L T Mann \m Jour Surg 
March, 1933, \I\, S05-S03 

The author finds that only 8 per cent of autopsivd 
cases 111 his scries died of pcnvcsical siipjiuration, 
whicii IS not in keeping with the otniuous ol other 
authors that tins is the mam cause of death m supra 
pubic cystotomy Iweiity four niloiisus were on 
prostatectomized cases 4 wo died ot jh-Ivic cellu 
htis which is 8J tier cent of the aiUopsicd or 03 
per cent of ill prostatectomies Of It* dc iths attir 
simple cystotomy for relief of pro-laiic obstruction 
in winch aulojisy was done, one (o2 l-cr cent) died 
ol perivcsic-il sujipuration 

Iiinlly, of those who died alter siipripubic cyst 
otomy tor conditions olln r thin jirost ttic ideiioma 
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autopsy showed 1 m 10 deaths to be due to pelvic 
cellulitis, a 10 per cent rate. 

Therefore, in performing suprapubic cystotomy 
with his technic, which establishes adequate drainage 
of the space of Retzms and the wound, perivesical 
suppuration can be prevented, and is not and should 
not be the predominant dangerous complication and 
the prime cause of death 

Davis H Pardoix, MD 


PEPTIC ULCER (THERAPY) 

Traumatic Ulcer of the Duodenum and Stomach 
Bumll B Crohn and Julius Gerendasy Jour Am 
Med. Assn , May 27, 1933, C. 1653-165a 
German and French literatures are replete with 
illustrative examples and references and not only 
recognize the existence of this entity, but describe 
m detail the modus operaudi of the trauma, the clin- 
ical manifestations that accompany the formation of 
the lesion, and the clinical course of this unusual 
ulcer syndrome A woman, aged 45, with no history 
of previous digestive disturbances or complaints was 
violently thrown out of a scat of a bus, catapulted 
across the aisle, so that the epigastnc area of the 
abdomen forcibly struck a projecting edge of the 
opposite bench She complained of the pain but ivas 
able to proceed to her home The next morning she 
fell a less severe epigastnc distress , on evacuation 
of the bowel she noted that the stools were black. 
Two dajs later, she felt nauseated and vomited a 
large quantity of blood Upon the woman being 
removed to a hospital, the hematemesis was repeated 
several times, associated with melena. The subse- 
quent course of the case has been characteristic of a 
typical duodenal ulceration Roentgcnographic stud- 
ies corroborated the presence of a duodenal ulcer 
After a two-year period the persistence and seventy 
of the symptoms brought up the question of surgical 
intervention 

A comprehensive review of the literature leads to 
the conclusion that traumatic ulcer of the stomach 
and duodenum docs exist 

C G Sutherland M D 


RADIUM 

Poisoning from Drinking Radium Water Alex- 
ander 0 GeliRr and Charles Norris Jour Am 
'led Assn 1 Lb 11 iq33, C 400-402 
The case described is the first on record to be 
lagnosed correctlj as radium i>Qisouing caused by 
' rnikmg radium water, m which the atilops} and 
of the tissues corroborated the diagnosis 


stance m each 60 cc bottle, and had consumed 
about 1,400 bottles Dunng the few months he was 
m the hospital the air he expired was found to be 
radio-active Four weeks before death a part of the 
jaw, which was necrotic, was removed by operation 
The autopsy revealed necrosis of the jaw bones, 
swollen kidney cortex, cerebral abscess of the right 
temporosphenoidal lobe, moderate coronary sclerosis 
of the aorta, and marked hyperplastic bone marrow 
(regenerative type) (bright red bone marrow ) The 
heart, liver, lungs, spleen, and kidneys, and portions 
of the femur, vertebra, nbs, jaw bone, and teeth 
were taken for analysis The preparation and exam- 
ination of these tissues are taken up in detail The 
presence of radium was proved by both the electro- 
scopic and the photographic methods The total 
amount of radium in the entire body was 73 66 mi- 
crogp^ms 

C G Sutherland, M D 


STOMACH (ROENTGENOGRAPHY) 

Primary Actinomycosis of the Stomach Report 
of Case. Alexander W Blain Jour Am. Med 
Assn , Jan 21, 1933, C, 168, 169 

No cases have been reported in this country, while 
apparently there is but one authentic case in the 
European literature A Scotch die-maker aged 37 
years, had served for 5 years in the tank forces of 
the British Army, had been gassed several times, 
and had had shrapnel removed from his arms, legs, 
and head in 1914 and 1919 Following the War he 
had worked at repairing trucks in a factory He 
came directly from Europe to Amcrici Five 
months history of epigastnc pain and gas on the 
stomach was given the symptoms being pain one 
hour after eating, relieved by food or baking soda 
Roentgen studies showed deformity of the stomach 
with some delay at the pylorus but no defiiutL ob 
struction The interpretation was chronic gastric 
ulcer Subtotal gastrectomy was done microscopic 
examination of the specimen showed i chronic gran- 
ulomatous reaction with dense Ivmphocytic and 
plasma cell infiltration necrosis suppuration and ab 
scess formation Post-operativt condition was poor 
was readmitted a month after discharge with sub- 
phrcnic or hepatic abscess He was discinrged 
again and was quite well for a time but three 
months later diarrhea developed with extreme emaci 
ation and cachexia He died the day following read 
mission and autopsy showed abscess nodules in the 
liver cNhibiting the characteristic honey combing of 
actinomycosis Serial sections of the original sections 
trom the stomach were made and in aliont 3(X) 
slides a dozen vvere found in which the ray liingus 


410 


RADIOLO(,V 


Sicb, Pockets, ^n(I Loe lilted H>i)i rlropliy of the 
\[uco'i i m the Post operetive Sloimcli U Prevot 
RontgtiiiiriMs, Feliruio, 1933, V, 101-107 

Post opentu't ilisturi) uiCLS iii n sioiinch ifttr rc 
section or g-istro enterostomy need roeiitgcnoloKic 
exmiin ition in order to cleTr mi tlie imtoinicnl or 
function il [ ictors The fornntion of sics, pockets, 
ind locilized lijpertroplij of tlie iniicosi Ins lieeii 
described hj Herg, but Ins not received the attention 
It deserves. 

Locili/ed till II itioiis of tile jejiilnim oii|iosile the 
unsloinosis with m ml ict miicosi ire exited sacs 
1»3 the iiithor 1 lie e\phii ition of tins is prolnbl> 
tint the looj) of the jejuninn, stretclied during the 
oper itioii nnd in i reined eondition, retnets again 
ind forms i loe ilired dihteel sac If the sac is 

I irge enough, some degree of temporary retention 
will develop Old occ isioii illj tins s,ac ma> be 
larger than the rest of the stom icli Scar tissue or 
too high insertion of the eiiterostom} maj le id to 
iii/lammatorj swelling ind gastro jejunal ulcer The 
pitieiit’s sjmptoms ire dependent on the sccondarj 
inflammalor> changes and the size of the sac that 
IS mecli lineal factors Ihev are loss of appetite 
the feeling of fullness after a meal, pain and tender- 
ness in the epigastrium, nausen and occasionall> 
vomiting The roentgenologic examination shows the 
sac form Ition with an intact mucosa 

Pockets are also localized dilatations but do not 
show any mucosa relief, the) arc according to Berg 
similar to the jiockets seen in the duodenum after 
a duodenal ulcer, and caused b> inflammator) 
changes and scar tissue (prestcnotic diverticula) 
The s)mptoms in these cases arc due to the iiiflam 
mator) ch uiges and arc of the gastro jejunal ulcer 
type 

Localized areas of bjpertrophicd mucosa are oc- 
casionally found 111 the neighborhood of the anas 
tomosis after gastric resections of the Billroth 

II tjpc Their occurrence can be explained by the 
operative technic which leaves too much niusosa at 
the anastomosis Inllammator) changes will increase 
the size of these folds so that sometimes they rep- 
resent a considerable obstruction whicli might act 
as a valve occluding the enterostomy -stoma com- 
pletely at times The clinical symptoms arc the feel- 
ing ot fullness even after small me-als pressure over 
the stomach nausea, and vomiting The roentgeno- 
logic picture IS that of a well circumscribed round 
filling defect occasionally a caranomatous recur- 
rence or nlargcd glands pressing on the stomach 
from the ou de may cause the same appearance 

H \V Hefke, M D 


ULrRz\-V[OLM LIGHT 

Studies on the Significance of Pigment for the 
Ultr i vitdet I iglit Protection of the Skin G 
Miesclier Stralilcntheraiiie, 1932, \LV, 201 216 
I he jiigment of the skin is not the principal factor 
in light |irolectioii the upper layer of the epidermis 
IS perhaps more iniporlant, since it responds to light 
exposure by thickening and thus shields the under- 
lying tissue However, piganent has some protective 
liroperties The author showed in his studies, un- 
dertaken on minial skin and on negroes, that pig- 
ment absorbs short ultra violet rays strongly The 
dififerenee in absorjition between white and negro 
skill IS apparently due to the larger pigment content 
of the 1 liter 

Ekxst A PoIlfE,^^D PhD 


Derinatoscopic riiidings in Light Reactions of the 
Skin under the Influence of Sauerhruch-Herrmanns 
dorfer-Gcrsonschcr (S H G ) Diet Ma.x Popper 
Stralilcntlicrapie 1932, \LV, 235 246 
The author studied the skin capillaries m areas 
exposed to ultra violet light m patients who were on 
the S H G diet It appeared that there c.xistcd an 
increased susccptihility in the skin manifesting itself 
in more severe reactions of longer duration This 
can be explained in all probability by an influence 
of the diet on the blood vessels There were eapd 
lary hematomas and dilatation of the deeper blood 
vessels 

Ernst \ PoHLE,MD,PhD 


The Behavior of the Skin Elasticitv durmg Preg 
n incy and Its Change Pollowing Ultra-violet E.x 
posure H Guthmann P \nsclm, and H Papen 
berg Stralilcntherapie 1932 XLIV 443-474 

Durmg pregnancy the calaum content of the 
blood scrum is definitely lower causing disturbances 
of the colloid cquihbnum in the cells This leads 
to a loss of fluid, manifesting itself m a loss of 
elasticity, which can be shown also in the skin This 
phenomenon reaches a ma.ximum in the third 
month, and then drops unUl the sixth month, when 
It begins to rise again, reaching its highest peak to- 
ward the end of the pregnancy Short time inten- 
sive ultra-violet exposure mfluences the calcium and 
potassium metabolism so much that this loss of elas 
tiaty can be counteracted The effect of the irra 
diation lasts about four weeks The prophylacUc 
ultra-violet exposure of pregnant women is, there- 
fore recommended 

Ernst A Pohle, M D Ph D 
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X-Ray Industry Now Operating 

Under NR A Code 

• The x-ray profession is assuredly interested in learn- 
ing that the group of manufacturers listed below, 
represenang a majority of interests in the x-ray industry, 
IS now operating under the general provision of the 
electrical code as adopted by the Nauonal Electrical 
Manufacturers Assoaation and approved by the Pres- 
ident as of August 4, 1933 A supplemental code 
of Fair Trade Praaices effecave as of August 26, 1933 
has been agreed upon and subscribed to by the same 
group of x-ray manufacturers This has also been sub- 
mitted to other organizations who may be considered 
as a part of the x-ray industry, and there is every reason 
to believe that it will also meet with their full ap- 
proval The reduction and relief of unemploy- 
ment, the improvement of standards of labor; the 
rehabilirauon of industry, the elimination of unfair 
competitive practices these are the aims of President 
Roosevelt and his Cabinet, to which we have whole- 
heartedly pledged ourselves in the adoption of this 
Code Looking toward a full realizauon of the 
many benefits which the National Industrial Recovery 
Act seeks for every man, woman and child in the 
United States, we have adopted the NRA emblem and 
the principles for which it stands 



GENERAL ELECTRIC X-RAY CORPORATION 
WESTINGHOUSE X RAY COMPANY, Inc 
THE KELLEY - KOETT MFG CO . Inc. 
PICKER X-RAY CORPORATION 
WAITE a. BARTLETT X-RAY MFG COMPANY 
STANDARD X-RAY COMPANY 
THE LIEBEL FLARSHEIM COMPANY 
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Sics, Pockets, uul LociIucU Hj perlroijliy of the 
Afucosi m the Post opentive Stonnch U Prevot 
RoiitKenpriMs, Pebrinry, 1933, V, 101 107 

Post-operitive tlisturbiiices m i stoni ich iftcr re- 
section or t,''istro eiilerostoniy need roentgenologic 
eximin ition, in order to cleir up the ui itomicil or 
functioinl f ictors Ihe formation of sics, pockets, 
ind localized lijpcrtropliv of the mucosa his been 
described bj Herg, but his not receued the ittention 
it desert es 

Localized dil ititioiis of the jejunum opimsite the 
inastomosis with an intact mucosa irc c died sics 
bj the mthor I he e\pl inition ol this is protiilil> 
that the loo[i of the jejunum, stretched during the 
operation ind m i relaxed condition retracts again 
and forms i localized dilated sac If tlic sac is 
large enough, some degree ot temporarj retention 
uiH detelop and occasioiiallj this sac maj he 
larger than the rest of the stomach Scir tissue or 
too high insertion ot the eiiterostom) ina\ lead to 
inllammatorj swelling and gastro jejunal ulcer The 
patient’s sjmptoms are dependent on the secondary 
inflammatorj changes and the size of the <ac, that 
IS mechanical factors T.he> are loss of appetite 
the feeling of fullness after a meal, pam and tender- 
ness in the epigastrium, nausea and occasionally 
vomiting Ihe roentgenologic examination shows the 
sac formation with an intact mucosa 

Pockets arc also localized dilatations hut do not 
show any mucosa-relief, they are according to Berg 
similar to the pockets seen in the duodenum after 
a duodenal ulcer, and caused bj inflammatorj 
changes and scar tissue (prestcnotic duerticula) 
Ihc sjmptoms in these cases arc due to the intlam- 
matorj changes and arc of tlic gastro-jcjunal ulcer 
type 

Localized ireas of hjpertrojihicd mucosa arc oc 
casionallj found m the neighborhood of the anas 
tomosis after gastric resections of the Billroth 
II tjpc Their occurrence can be explained by the 
operatue technic which leaves too much musosa at 
the anastomosis Inflammatory changes will increase 
the size of these folds so that sometimes they rep- 
resent a considerable obstruction which might act 
as a \al\c occluding the entcrostomj stoma com- 
pletelj at times The clinical symptoms are the feel- 
ing of fullness e\en after small meals pressure over 
the stomach, nausea, and \omiting The roentgeno 
logic picture is that of a well circumscribed round 
filling defect, occasionally a caranomatous recur 
rence or enlarged glands pressing on the stomach 
from the oiiiiide maj cause the same appearance 

H W Hefke MD 


UL FRA- VIOLET LIGHT 

Studies on the Sigmificancc of Pigment for the 
Ultra violet Light Protection of the Skin G 
Miescher Strahlenther ijne, 1932, XLV, 201 216 
riic ingnieiil of the skin is not the principal factor 
in light protection the upper lijcr of the epidermis 
lb perhaps more important, since it responds to light 
exposure by thickening, and thus shields the under- 
lying tissue However, pigment has some protective 
properties The author showed in bis studies, un 
derlakeii on animal skin and on negroes, tliat pig- 
ment absorbs short ultra violet rays strongly The 
dilTcrencc in absorption between white and negro 
skin is apparently due to the larger pigment content 
ol the I liter 

Ehxst a Pohle M D, Ph D 


Dermatoscopic rnidings in Light Reactions of the 
Skin under the Influence of Saiicrbiaich-Herrmanns 
dorfer-GersonscIicr (S H G ) Diet ^[ax Popper 
Strahlcntherapie, 1932 XLV, 235-246 
The author studied the skin capillaries in areas 
exposed to ultra violet light in patients who were on 
the S H G diet It appeared that there existed an 
increased susccptibihtj in the skin manifesting itself 
in more severe reactions of longer duration This 
can be explained in all probabihtj by an influence 
of the diet on the blood vessels There were capil 
larj hematomas and dilatation of the deeper blood 
\ csscls 

Ernst A Pohle, M D , Ph D 


The Behavior of the Skin Elasticity during Preg- 
nanej and Its Change Following Ultra-violet Ex 
posure H Guthmann F Anselm and H Papen 
berg Strahleiithcrapie 1932 \L1V 443-174 
During pregnancy the calcium content of the 
blood scrum iS dcfinitclj lower, causing disturbances 
of the colloid equilibrium in the cells This leads 
to a loss of fluid manifesting itself in a loss of 
clasticitj, which can be showai also m the skin This 
phenomenon reaches a maximum m the third 
month and then drops until the sixth month when 
it begins to nse again, reaching its highest peak to 
ward tlic end of the pregnanej Short time inten- 
sive ultra violet exposure influences the calcium and 
potassium metabolism so much that this loss of elas 
tiaty can be counteracted The effect of the irra 
diation lasts about four weeks The prophjlacUc 
ultraviolet exposure of pregnant women is there- 
fore recommended 

Ernst A Pohle, M D Ph D 





LIPIODOL (Latay)' 

The Original Iodized Oil 

Conncil Accepted 

Technique of Injection 



vcsiclei Normal Ltpiodol diluted v/ith 
paraffin oil Injection of 2 c c by inffuinat route after 
aissection of sbermaUc cord and i.athctensm of vas 
•ieferens Both sides injected both v sual ced The 
fwid/i? as well as the delicate contours 
?/ tf excess of Lipiodol had run into 

the bladder but it vlos voided with the urine previous 
to radiography 

Photograph from Suard and Forestier 


Illustrating injection through abdominal postoperative 
biliary fistula of txio months duration with incomplete 
stricture of the common duct 1 Tube in Jinuj tract 
2 Stump of gall bladder a Common duct tenth 
small quantitv of Lipwdol bossing into duodenum 
The hepatic ducts down to the very fine intrahcpatic 
biliary radicles are outlined due to reverse fiow above 
the stricture 

Photo Ginzburg and Benjamin 


SEMINAL VESICLES 

Sicard and Forestier mention two routes which 
nia> be chosen for the injection 
1 The natural \ia the urethra after catheteri- 
zation of the ejaculatory ducts through the 
urethroscope The technique of this injec- 
tion does not differ from the one used by 
urologists in irrigating the vesicles through 
the ejaculatorj ducts 

2. The surgical, via the inguinal canal after ex- 
posure of the spermatic cord The skin is 
disinfected and an csthetized at the level of 
the scrotum A short incision is made, the 
cord IS exposed and dissected by means of a 
grooved director Then having ear- 
ned the local anaisthcsia to a greater 
depth, the vas is liberated and a small 
trocar, 5/10 mm in diameter is in- 
serted through Its wall, axially and 
upwards in the directions of the vcsi- 
syringe with Lipiodol is at- 
tached to the trocar and the oil is 
injected 

Ture Lipiodol is too viscid for this 
purpose and Sicard and Forestier rec- 
ommend Its dilution with paraffin oil 
A doSe of 2 to 3 c c IS generally suffi- 
sieiit to outline the vesicles 1 he in 
Jeetioii Is (juite painless 


BILIARy FISTULAE 

Ginzberg and Benjamin recommend the follow- 
ing procedure 

Prior to the injection, the Lipiodol is warmed 
and whatever bile is present in the sinus is as- 
pirated If a tube IS still in situ, gravitj will 
suffice to outline the ducts The tube should be 
removed before a plate is taken as it may ob- 
scure the picture Where the skin opening is 
small and the tract is narrow and tortuous it is 
frequently necessar> to use some degree of pres- 
sure in order to force the Lipiodol into the duct 
system A syringe with a rubber urethral tip 
attached to the nozzle should be used 

The skin should always be wiped dry of 
Lipiodol bifore the plate is taken or 
confusing shadows will appear 
In order to prevent the escape of the in- 
jected fluid the sinus should be plugged 
and strapped over 

Clip and mail coupon 
Fverj ph>sician surgeon radiologist 
should be thoroughl> f imiliar with Lip- 
iodol (Lafa> ) Send for latest literature 
* Iodized Poppvseed Oil 40% 

E FOUGERA & CO , INC 

75 Vanck Street New York 




E FOUGERA AND CO , INC Sole Amencan Agents 75 Vanck St, New York 
Please Send me the latest literature on Lipiodol (Lafav) the original iodized oil 

~ _ _ _ Address 

„ State _ „ _ „ 
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ARIUM SULPHATE 

Mallinckrodf 

for smoother, clearer, denser films 

h IS ihe Mallinckrodt precipitation mathod of 
manufaclure that insures this superiority The 
product IS finer, non-toxic, holds suspension bel- 
ter The new folder ' Easy External X-Ray Proof ' 
shows how and why Send for it and a sample 



CHEMICAL WORKS 

Second and Malllncktodl Sts. St Louis, Missouri 


Radiological Technicians having proper qualifications and complying with the 
requirements of the Registry Board may be registered m 

The American Registry 
of Radiological 
T echnicians 

The value of such registration in helping to maintam or improve the standards 
of this vocation is apparent. It has many other advantages to the Radiologist 
as well as to the Techniaan 

PERSONNEL OF THE REGISTRY BOARD 
The Registry is under control of the following Radiologists 
President — D k H B Podlasky _ _ - - Milwaukee, Wisconsin 

Vice President — Dr. Robert Arens ----- Chicago, Illinois 
Secretar}'^ — DR- Ernst A Pohle . . - - Madison, Wisconsm 

ENammer — D r George M Landau - - - - Chicago, Illinois 


All communications should be sent to J R Bruce Executive Secretary, 
2642 University Avenue, Saint Paul, Minnesota 
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LIPIODOL (Lafay)' 

The Original Iodized Oil 

Council Accepted 


Teelmiqne of Injeetiou 



tcsicles Normal Lipiodol diluted iLith 
paraffin oil Injection of 2 c c by inguinal route after 
dusection of jpcrmatic cord and cathctcruin of vas 
aeferens Both sides injected both v sual sed The 
t^a are quite visible os well as the delicate contours 
4 I it ein excess of Lipiodol had run into 

the bladder but tear voided unth the urine previous 
to radiography 

Photograph from Stcard and Forestier 


Illustrating injection through abdominal postoperative 
biliary fistula of two months duration with incomplete 
stricture of the common duct 1 Tube tn sinus tract 
2 Stump of gallbladder s Common duct with 
small quantity of Lipiodol passing into duodenum 
The hepatic ducts down to the very fine intrahepatic 
biliary radicUs are outlined due to reverse flow above 
the stricture 

Photo Cinsburg and Benjamin 


SEMINAL VESICLES 

Sicard and Forestier mention two routes which 
may be chosen for the injection 
1 The natural \ia the urethra after catheteri- 
zation of the ejaculatory ducts through the 
urethroscope The technique of this injec- 
tion does not differ from the one used by 
urologists in irrigating the \esicles through 
the ejaculatory ducts 

2. The surgical, via the inguinal canal after ex- 
posure of the spermatic cord The skin is 
disinfected and ana;sthetized at the level of 
the scrotum A short incision is made the 
cord IS exposed and dissected by means of a 
grooved director Then, having ear- 
ned the local anxsthcsia to a greater 
depth, the vas is liberated and a small 
trocar, 5/10 mm m diameter, is in- 
serted through its wall, axially and 
upwards in the directions of the xcsi- 
cles A syringe with Lipiodol is at 
tached to the trocar and the oil is 
injected 

Pure Lipiodol is too \iscid for this 
Purjiose and Sicard and Forestier rec 
oniinend its dilution with paraffin oil 
A dose of 2 to 3 c c is generally suffi- 
cient to outline the \esicks The in 
Jection Is quite painless 


BILIARY FISTULAE 

Ginzberg and Benjamin recommend the follow- 
ing procedure 

Prior to the injection the Lipiodol is warmed 
and whateeer bile is present in the sinus is as- 
pirated If a tube is still in situ, gravity will 
suffice to outline the ducts The tube should be 
removed before a plate is taken as it may ob- 
scure the picture Where the skin opening is 
small and the tract is narrow and tortuous it is 
frequently necessary to use some degree of pres- 
sure in order to force the Lipiodol into the duct 
system A syringe with a rubber urethral tip 
attached to the nozzle should be used 

The skin should aKvays be wiped dry of 
Lipiodol before the plate is taken or 
confusing shadows will appear 
In order to present the escape of the in- 
jected fluid the sinus should be plugged 
and strapped o\er 

Clip and mail coupon 
Feery physician surgeon radiologist 
should be thoroughly familiar with Lip- 
iodol (lafay) bend for latest literature 
* Iodized Poppyseed Oil -105o 

E FOUGERA & CO , INC 

75 Vanck Street, New York 
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E FOUGERA AND CO , INC Sole American Agents 
Please send me the latest literature on Lipiodol (Lafa\) 
Er_ „ „ _ Address „ _ 
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75 Vanck SL, New York 
the original iodized oil 
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X-RAY SCREENS 

heep you guessing? 


At surprisingly Iomc cost, replace aged, spotted 
screens, tcith their misleading shadotcs . . . 


Iulciisif)in^ Screens ha\e 
suffered from the depression 
like everylhingelse has. Man) 
old veterans liai e heen forced 
to serve more than their al 
loted time and are no« oier 
due for retirement. 

If you are stdl usmg screens 
that are old and spotty m h) gamble any longer 
on the dull, uncertain images they produce? At verj 
moderate cost you can replace them wth genuine 
Pattersons, and benefit through the nch contrast 
and sharp detad these fine screens assure. 

tm proved Screens — iteduced Prices 

New cost-cutting production methods enable Patter 
son to offer these screens at exceptionally low prices 
that are sure to appeal to you Remember, too, that 
these screens are the very finest obtainable, incorpo 
rating Patterson s recent outstanding improvements 
in screen construction 

Hi Speed Combination a "thick and thin com 


bmatiou of screens which produces ultimate speed 
and assures absolute uniformity of speed. 

Par Speed Combination, combmmg the speed pre 
viously obtainable m the former Patterson "Speed" 
Screens with the durable finish of the former 
"Standard" 

■ic Easy to ChecK Up ... 

Just ask your dealer for full uiformation. He’ll 
gladly demonstrate the new Patterson Screens and 
furnish the low prices at which they can be bought 
Or ivnte us. Merely hat the screens you wish to re- 
place and state the kilowatt capacity of )ourX Ray 
plant. We will at once send you our recommendations 

THE PATTERSON SCREEN COMPANY 
Dept R Toiranda, Penn USA 

Patterson 



INTt ^SIF>^NC Screens FLUOUOSCOPIC 



s C « F £ ^ 


s P F C 1 A I t b T S 


MORE TUAN BrCIITEE?, Y B t R S 
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^ Illustration shows the J R 

K II Model Tilting Table 
* « . • vnth the orthodiagraphic 

(heart tracing) attachment 
m use, providing the utmost convenience for the patient 
and operator The patient is at ease, and the operator is 
enabled to make the desired outhnes of organs, as viewed 
through the fluoroscope, with maximum accuracy 



This Table is equally well 
adapted to fluoroscopy in 
• ■ « the horizontal, vertical or 
Trendelenburg position, or 
any intermediate position Being correctly balanced, it 
reqmres very little effort to make the change Can be 
installed with or without high tension masts The remote 
control may be placed in any position around the Table 


i. fe: 


1 

a 


Another illustration of the 
versatility of this Table 
xi ■ Radiography is possible at 

any angle, making it espe- 
cially desirable when diagnosing trouble in the stomach 
regions Tabic is 77 inches long of convenient height, 
with Poltcr-Bucky diaphragm usable over the entire 
length For further information mail the coupon 




Keleket 

X»HAV fUirutNt ^ 


The Kelley Koctt Mfg Co , Inc 

321 Well ^ourlh Slr«t Covineton Ky 

S ”■ 'S' 

Adflrcii _ „ ^ — -__M D 

Ctiy_ _ _ ~ — - 
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X-RAY SCREEXS 

keep pea gnessiitp? 


Ai surprisingly low costa replace aged, spotted 
screens, neith their misleading shadows . . . 


liiteiiiiir) mg Screens have 
suffered from the depression 
like everything else has, Man) 
old veterans have been forced 
to serve more than their al 
ioted tune and are now over 
due for retirement 
If you are still using screens 
that are old and spotty wh) gamble any longer 
on the dull, uncertain images thev produce? At ver) 
moderate costjou can replace them with genuine 
Pattersons, and benefit through tlie nch contrast 
and sharp detail these fine screens assure 

Improved Screens — Itaduced Prices 

New cost cutting production methods enable Patter 
son to offer these screens at excepaonolly low prices 
that are sure to appeal to you. Remember, too, that 
these screens are the very finest obtainable.incorpo- 
rating Patterson's recent outstanding improvements 
m screen construction 

III Speed Combination a "thick and thin" com 


bination of screens which produces ultimate speed 
and assures absolute uniformity of speed. 

Par Speed Combination, combining tbe speed pre 
viously obtainable in tbe former Patterson "Speed” 
Screens with the durable finish of tbe former 
"Standard” 

if Easy to Cheek Up ... 

Just ask your dealer for full mformation. He’ll 
gladly demonstrate the new Patterson Screens anil 
furnish tbe low prices at which they can be bought 
Or write us Merely list tbe screens yon wish to re- 
place and state the kilowatt capacity of yourX Bay 
plant XTe IV ill at once send you our recommendations. 

THE PATTERSON SCREEN COMPANY 
Dept R Towanda, Penn., U S. A 

Patterson 



rvTfNsiniNG Screens 



s C R E £ A SFBCI 41 ISTS h O Jt 



MORS T U J BlGllTSSA SB IRS 
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YOU HAVE ONLY | =-“-~ y .if' ^y.f 

TO REQUEST IT W -ffe j¥ 

on the attached coupon, and a complimentary -y ^<^/\ 

copy of the Gevaert Manual of Radiography, ^ //V' 

just off the presses, will be sent you without obligation / ^ 

The Manual contains numerous charts and a comprehen- / 

sive text that will serve as a useful guide to better radiography It will prove an 

invaluable addition to any medical library 

THE GEVAERT COMPANY OF AMERICA, INC 
■f^7 Hite }}(h Street, Neu York 160 E Illinois Street, Chtcjgo 
6S6H 70 S iiilj Moaico BhJ Los Angeles 34S }47 Adelaide Street If Toronto 
Manufacturers of World Famous PholoEraphic Products since 1894 


THE GEVAERT CO OF AMERICA, INC , 427 W 55th ST , NEW YORK 

I shall appreciate )our scnJing at once my copy of THE GEVAERT 
. MANUAL OF RADIOGRAPHY to 
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STRIKINGLY ORIGINAL 
OF LINE AND FINISH 
BULKINESS OR EXCESS 


IN CONCEPTION • 
• GREAT STRENGTH 
WEIGHT <* SMOOTH 


OUTSTANDING BEAUTY 
AND RIGIDITY WITHOUT 
ACTION OF ALL PARTS 


7 /„«„ advanced 


MOTOR-DRIVEN X-RAY TILT TABLE 
AVAILABLE TODAY • • 


Original andUmque 
Modem Features 

1 All steel tvelded con- 
stniction giving mod- 
em grace and Bcautv 
and unusual ligiditv 

2 Full length tratel of 
BucLy diaphragm and 
fluoroscopic assem- 
blage 

3 Double fulcrum tilt- 
ing permitting low 
ublc construction 

4 Auxiliary hand oper- 
ated tilting mech- 
amsm 

5 Fluoroscopic screen 
adjustable from 2 
inches to 20 inches of 
the table top permit 

a fluoroscopy of all 
/ thicLnesses with 
minimum distortion 
G Shutter controls locat- 
ed right on screen 
frame 

T Radically new tube 
stand and rail design 
8 An ingenious dial 
methotf of indicating 
longitudinal positions 
of the tube stand with 
reference to Buchy 
diaphragm and fluor 
oscopic assemblage 




BEAUTY — streamlined, like a de luxe motorcar with long, graceful, 
sweeping lines developed in stainless steel trimming, against a 
background of rich, pearl gray 

STRENGTH — ultra-modern, heavy gauge, welded steel construc- 
tion, instead of castings, bolts and nuts 

PROFESSIONAL EFFICIENCY — every technical refinement re 
qiured by present-day practice 

Note the remarkable new features listed at the left Send for com- 
plete information now' 



WfsSmtkeMS* \ Ray Co. Inc Dept E 33 
Long liiand Cxtj Pi Y V S. A. 

Please senel me fall data ou^nr new Wesimg^Mse 
Pio, 12 Motor Driven V Ray itU Table 
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YOU HAVE ONLY 
TO REQUEST IT 

on the attached coupon, and a complimentary 
copy of the Gevaerc Manual of Radiography, 
jUSt oft the presses, will be sent you without obligation 
The Manual contains numerous charts and a comprehen- 
sive text that will serve as a useful guide to better radiography It will prove an 
invaluable addition to any medical library 


THE GEVAERT COMPANY OF AMERICA. INC 
iPfj/ iitb Strtet, Neu 'lork I60 E Illinois Street, Chicago 
6i6S 70 Santa Afotttca Bltd Los Angeles 345 347 Adelaide Street IT Toronto 
Maaulacturen af World Famous Photoeraphic Products since 1894 


THE GEVAERT CO OF AMERICA, INC , 427 W 55th ST , NEW YORK 



I shall appreciate >our sending at once my copy of THH GEVAERT 
MANUAL OF RADIOGRAPHY to 

_ 

RLEASE 

PRINT - - - 

City Jtase^. 
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X-Ray M easurement 

As \simple as reading the 
time from your watch 


Victoreen X-ray measuring instru- 
ments calibrated directly in roent- 
gens and corrected for temperature 
and barometic pressure are makmg 
every roentgenologist “measurement 
conscious ” 



These instruments are available either to check your X-ray in- 
tensity under any prescnbed conditions or to measure total dose 
with the instrument offering contmuous readmg during the 
entire treatment 



Victorccn 

X-Ray 

measuring instruments 

Approved by the 

A.M A. 


The acceptance of the mtemational 
roentgen and the soundness of us- 
ing a techmque based on direct 
measurement m this unit are re- 
flected m the use of Victoreen X-ray 
measunng instruments in hundreds 
of hospitals and dimes 

We welcome your measurement 
problems Vi^e have an mstrument 
to meet your requirements 

• 

Exclusive foreii^ti distribution 
The General Electric X-Ray Carp 


THE V I CT OR EEN 


▼; 


INSTRUMENT CO. 


HOUGH AVENUE 


CLEVELAND, OHIO 


Control tind Troiitjormcr 
compruvis entire Tuo- 
Fijleeit Generator 



Annonncmg the New 

WAITE Two-Fifteen THERAPY GENERATOR 

Combtntug Economy tn Space and Cost with Oil-Sealed Rect'fication 


The new T\\o-Fifttcn fherapj 
Generator employs the sundard Waite atcuic — a circuit which has 
proven eminently satisfactory m the laboratories of leading Roent- 
genologists who are using it throughout the country 
To the features of exceptional steadiness of operation, speed of 
radiation and constancy' of output there has been added an almost 
unbelievable economy in space 

Tlie actual floor space required is The over-all height of 

the transformer, including terminals, is only 33" — yet an output m 
excess of 200 K.V at 13 M A. is cosily obtained 
The addition of a second identical Transformer plus an insulating 
fransformer raises the voltage output to 100,000 The total space 
required for this higher kilovoltage is tar less than that for any 
generator ever developed before to operate at this kilovoltagc. 

The Wane Tvvo-Fifteen Generator enables every' Roentgenologist 
to include a High Voltage fherapy Machine m his equipment vvitli 
economy in space and cost, without any compromise as to quality 

U III form Risiilts — Ri.gurdless of Hiimiihty 

The Wane Oil Scaled Transfomicte wnh the Oil Im 
‘"ctvtd \alvcv nvc uniform rcvulw rtj,ardles\ of hu v 

mitiit), icnipcratun or altitude They arc extremely '4 

\ ecimomteal to oiierale ^ 

■jSSs/ H rite fur iiiilhttn Jtirribini, the romphte hue of )l jite » 

r/>.rj,iy Geiura on and Shurkproof rlutapy kiibi btaiids J] 


.tvo** Xiai 1 



FK.KLR K ]IA\ rOUPORv\TION r 

>'>it l.unli Vvmuc Ntiv Vorl. 

Other hi m »lr,^ r>r»* 


WAITE eV BARTLETT X-RAV MIG CO 

• Supettor at Mlih Mrtcl ( lev eland 

e .i » 


CHANCE has no place on the \-ra> program At ever> ponit in ^ou^ techmc >oii 
know "sehat you are doing • You measure the cltctncal and chemical factors — 
> ou must be equally certain of your film For the goal of your knowledge and 
care is the image on the film • Make jour care and experience count Use oiih 
Eastman Film Each film ivtJI be exactly like the last one — exactly like the next 
Ahvavs, for a successful result, standardize on Eastman Ultra-Speed Sufel\ 
X-ray Film • Eastman Kodak Companj, AIcchcal Division, Rochester, jV Y 

EASTMAWr l/ltra-Sueed X-RAY FILM 





